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THE TIME that a farmer spends tinkering with his 
power implements is purely non-productive. 

That is only one of the many reasons why 
New Departure ball bearings are being used wher- 
ever possible today. 

For ball bearings are non-adjustable units, that 

once properly installed and_ enclosed, 
need an absolute minimum of atten- 


tion for lubrication and _ servicing. 


Made with the technical skill and experience of 
New Departure’s 54 years of “know-how,” they 
reduce friction and wear, hold shafts and gears 


permanently in correct alignment, withstand heavy 
shock loads. That’s why over 300 million of them 


are used in this mechanized war. 

New Departure, Division of General Motors, 
Bristol, Connecticut. Principal 
Detroit, Chicago and Los Angeles. 
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MOsT OILS or greases will give some measure 
of rust protection, but a product specifically 
developed for rust prevention will make 
the job easier, give more reliable, 
longer-lasting protection, and cost 
less in the end. 

There are 18 grades of Stanorust 
and “SR” rust preventives — each 
has specific uses and advantages. 
Some of them were specifically 
made to meet U. S. Government 
specifications. If you have a 
problem of rust prevention on: 
stock in storage, parts in 
production, or complete machines 
to be shipped or stored, let us 
help you pick the grade or 
grades of Stanorust you need —and 
make a test. Write Standard Oil 

Sart Company (Indiana), 910 South 
itl Michigan Avenue, Chicago 80, 
— Illinois. Your questions will be 

answered or referred to the Lubrication 
Engineer nearest you for handling. 


Gasoline Powers the Attack... Don’t Waste a Drop: 


STANORUST GIVES COMPLETE RUST PROTECTION PLUS THESE ADVANTAGES 


1. Easy application. Because Stanorust is available in 
grades for spraying, swabbing, or dipping, and for hot 
or cold application, you can choose a product that is 
easiest to apply under your present conditions. 


2. No waste. The wide choice of grades also makes it 
possible to apply the exact film needed to give the 
protection which the job requires. 


3. Does not crack or peel. Stanorust does not harden 
or form a paint-like film which will be chipped off or 
damaged in handling. 


j 
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4. Easily removed. Most grades of Stanorust can be 
removed by wiping the parts clean with a cloth damp- 
ened with petroleum solvent. 


5. Acts as a lubricant. It is not necessary to remove 
Stanorust from parts that are to be assembled in a com- 
plete machine. Stanorust, itself, acts as a lubricant. 


6. Light color. 
7. Noninjurious to workers. 


8. No unpleasant odor. 


STANDARD OIL COMPANY (INDIANA) 


* LUBRICATION ENGINEERING 
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ANOTHER 
EXAMPLE OF 
YOUNG 
AVIATION 

SERVICE 








Each of the four mighty engines in 
this Clipper depends on a Young Oil 
Cooler to keep engine oil temperatures 
within safe operating limits. (Pan 
American World Airways Photo.) 
Young is proud to have had a part in spanning the skyways 
of the world. Experience that began thirty years ago made it 
possible for Young Heat Transfer Products to contribute to 
the amazing development of commercial aviation, climaxed 
by giant Clipper ships encircling the globe. When war broke 
out Young engineers were ready! They produced equipment 
that could stand the punishment of fast flying, long trips, furi- 
ous fighting. They did more... they developed automatic access- 
ories and controls to regulate temperature and flow of coolants 
for quick take-offs, power dives and steep climbs, thus freeing 
pilots and crews for concentration on combat. And now, 
though still deep in war work, Young engineers are find- 
ing time to put thought on the heat transfer problems of 
the postwar world. Consult with them, without obligation. 


* YOUNG RADIATOR COMPANY 
Dept. 215A, Racine, Wisconsin, U.S.A. 


Distributors : 


Pacific Airmotive, Burbank, Cal. Aircraft Steel & Supply Co., Wichita, Kan. 
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HEAT TRANSFER PRODUCTS 


Oil Coolers @ Gas, Gasoline, Diesel Engine Cooling Radiators @ Intercoolers © 
Heat Exchangers @ Engine Jacket Water Coolers @ Unit Heaters @ Convectors 
@ Condensers @ Evaporators @ Air Conditioning Units @ Heating Coils © 
Cooling Coils @ and a complete line of Heat Transfer Equipment for Aircraft. 
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ONG rows of giant shells — powerful 
L “teeth” that can bite through armor 
plate of enemy ships 16 miles away — 
line the deck of this U. S. battleship 
loading up somewhere in the Pacific. 
Shown above is but a fraction of the 
enormous quantity of munitions used by 
a single ship whose big guns are capable 
of firing a shell a minute. 

Mass production of munitions, and of 
all types of precision parts — from air- 
craft engine components to breeches for 


16-inch naval guns, as shown in insert — 


TEXAC 


calls for faster machining, better finish, 
longer tool life... assured by the use of 
Texaco Cutting and Soluble Oils. 

Texaco Cutting Oils lubricate the 
tools, carry away heat and prevent chip 
welding, thus lengthening tool life, as- 
suring greater output. 

The services of a Texaco Engineer spe- 
cializing in cutting coolants are available 
to you through more than 2300 Texaco 
distributing points in the 48 States. The 
Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 


with a 


-MILE BITE 


RECONVERSION RUSTPROOFING 
5 Points to Remember 
1. Upon termination of war contracts, 
Government-owned production 
equipment must be -rustproofed 
promptly, in accordance with offi- 
cial instructions. 


2. Ordnance Specification P.S. 300-4 
contains official instructions for the 
complete processing of such equip- 
ment. 


3. These instructions require that only 
rustproofing materials meeting Gov- 
ernment specifications be used. 


4. Texaco rustproofing products meet 
Ordnance specifications for applica- 
tion on Government-owned equip- 
ment. 


5. For full information, see your Texaco 
representative or write to us. 


CUTTING, SOLUBLE AND 
HYDRAULIC OILS 


FOR FASTER 
MACHINING 
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TUNE IN THE TEXACO STAR THEATRE WITH JAMES MELTON SUNDAY NIGHTS * METROPOLITAN OPERA BROADCASTS SATURDAY AFTERNOONS 
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Reconversion a 
Misunderstanding 17 


Lately a misunderstanding has been grow- 
ing in the U. S. and Britain regarding this 
all important subject. In recent issues the 
situation of the industry in France has 
been thoroughly covered by our European 
correspondent. Here is told the situation 
as it really is in Britain by our British cor- 
respondent. 


Engineers Analyze 
Cargo Airplanes 18 


The December National Air Cargo Meeting 
of the SAE brought to the forefront a 
wealth of information. In this article there 
is a report of the meeting and abstracts of 
some of the papers presented at that 
meeting. 


Departmentization Facilitates 
Production 22 


Somewhere there is always something that 
is being done differently and better. This 
is the account of what has been accom- 
plished by the United Specialties Co. in 
making a host of products better and faster 
than they have been produced before. 


How the V-2 Rocket 
Is Powered 27 


Here are drawings and descriptions of this 
much touted weapon. Specifications and de- 
tailed drawings make it most complete. 


Short Cuts 31 


On page 31 there are some more time and 
money savers that will be adopted by more 
wide awake production men. Look them 
over—they may help solve your problems. 


Fabric Attachment with 
Self-Threading Screws 32 


Here is a system of fabric attachment for 
airplane construction that overcomes the 
difficulties met with untrained and unskilled 
workers. Tried and tested, this information 
comes from the fountain head and will 
prove to be balm to a common production 
headache, 
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Or Else What? 


By Julian Chase 


HE American free enterprise system must, without 
fail, provide jobs for sixty million workers after 
the war—or else. 
We have, of late, frequently heard and read expres- 
sions of that thought in those or similar words. Some 


politicians and certain others with something more ~ 


definite than leftist leanings have embodied the 
thought in language that clearly carried both the im- 
plication of a threat and the divulgence of a hope. 
Some industrialists have been prompted publicly to 
express the thought through apprehension of the bane- 
ful effects on our economy and national wellbeing 
which mob psychology might be permitted to have if 
the supposed requirements are not fully met. 

Sixty million jobs or else! In the first place, who 
knows that we shall have sixty million workers to fill 
available jobs after the war? The figure seems to have 
some of the aspects of one that was picked out of the 
air. The Brookings Institution says fifty-four million. 
And where are even the lesser number of jobs to be 
found? Employment, say some, including CIO’s Mr 
Philip Murray, is the responsibility of “industry.” If 
so, then what is industry? 

In 1940, with slightly more than forty-five million 
persons gainfully employed, only 23 per cent were in 
manufacturing. And when those engaged in mining, 
construction, wholesale and retail trade, transporta- 
tion, public utilities, finance, insurance and real estate 
activities are added, only 57 per cent of the total em- 
ployment at that time is accounted for. The providing 
of fifty-four or sixty million jobs is, therefore, by no 
means the sole responsibility of industry as the term 
is commonly used and understood. 

Sixty million jobs or else! Or else what? Is there 
any economic system that has demonstrated anywhere 
or at any time in world history its ability to produce 
results comparable in terms of living standards with 
those that have been derived from the American free 
enterprise system? Is there any group of potential 
managers of that system—politicians, laborites, pro- 
fessorial pinks or others—who have demonstrated by 
their achievements that they can do a better job than 
has been done in bringing us to our present heights? 
No, and again no. 


Oil up our present economic machine, take the . 


political monkeywrenches out of its gears and we shall 
have the best possible means for providing post-war 
jobs for all who need and want them. 
























CONDITIONING OPERATION 

IN RIGHT-HAND STATION 

ASSURES STRAIGHTNESS 
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Above: The latest in tooling—hydraulically 
actuated fixtures with electrical interlocks— 
feature this equipment for several broaching 


operations on long slender parts requiring 
wide cuts. 











Machining operations on slender parts are always more or less of a headac 
because of subsequent distortion. Location of work, clamping pressure, an 
cutting speed and chip per tooth must be exactly right. Cincinnati Applicatio 
Engineers, drawing upon their experience and know-how in solving tric 
jobs of this type, devised the equipment illustrated here to broach operati 
rod handles on a CINCINNATI No. 5-54 Duplex Vertical Hydro-Broaci 


The left-hand station, where the side, Note the wide cut taken by the inserts in the left-hand broach holder. 
rear end, and part of the tube section ‘ ; 
are broached. To assure straightness, all the factors mentioned above were con- 


sidered in tooling up this job, and, in addition, the right hand 
station performs a conditioning operation—broaching locating 
spots. This assures straightness in eight broaching operations which 
follow. 


The equipment illustrated here gives you further opportunity to judge t 
abilty of CINCINNATI broaching engineers to solve production problen 
involving the difficult as well as the simpler parts manufactured by 
divisions of industry. Whether you are retooling now, or planning for t 
future, it will pay you to consult CINCINNATI. Write for specificati¢ 
catalog M-894-2. 
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a Mutual 


Misunderstanding 


T seems that lately a mis- 
understanding has been growing 
in each the United States and 
Great Britain that in the other 
country reconversion of automo- 
bile plants has been started for 
civilian passenger car production 
so they will be in readiness when 
the Government gives the go- 
ahead sign. The Automotive 
Council for War Production has 
stated emphatically that not even 
partial reconversion should begin 
before V-E Day and George Rom- 
ney, ACWP managing director, 
assures manufacturers and other 
interested parties in Great Brit- 
ain and France that no automo- 
bile plant in the United States is 
being reconverted at the present 
time for civilian passenger car 
production. Likewise, planning 
and pre-conversion work neces- 
sary to start partial reconversion 
are in the same status, any that 
might be under way being insig- 
nificant. Practically the same 
situation exists in Great Britain 


ond the circumstances there are 


related in this article by M. W. 
Bourdon, our correspondent in 
that country. As to the French 
automobile industry, its war-torn 
condition was described in the 
Nov. 1 and Dec. 15 issues of 
Automotive and Aviation Indus- 
tries by W. F. Bradley, our Euro- 
pean correspondent. 
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By M. W. Bourdon 


misapprehension prevails in the United States regarding the 
situation in which British automobile manufacturers may 
expect to find themselves when they receive permission from the 
Government to resume the production of passenger cars for 


Jr by reports reaching England it would appear that 


civilian use. Indeed, no British manufacturer is justified at. 


the present stage in stating what length of time will elapse after 
the end of the war in Europe before normal production can be re- 
sumed. If he said three months or six months it could only be 
on the strength of various assumptions, any one of which might 
well prove ill-founded and completely upset all calculations. 

The manufacturer who is said to have stated that he will re- 
sume the production of cars for civilian use within a week of 
permission being granted is one of three or four who have been 
and, at the time of writing, still are producing 10 hp (rated) 
“utility” cars for military use. In each case the chassis is one 
of a range prepared for exhibition at the London show that 
would have been held in October 1939 but for the outbreak of 
war between Britain and Germany early in September of that 
year. It is, then, a 1939-1940 model, which, during the course 
of the war, has been modified and improved in detail here and 
there as a result of experience gained from military service. 
Various types of bodies have been fitted as demanded by the 
Navy, Army and Air Force, but probably 95 per cent of the 
chassis have been delivered with the standard four-passenger 
four-door saloon prepared before the outbreak of war for 1939- 
1940 production, the only noticeable difference being in the color 
of the finish. 

Now, it is obvious that if and when the Government, at the 
end of the war in Europe, cancels the contracts then current for 
the supply of these 10 hp cars, each manufacturer will have a 
number of them in various stages of completion and a stock of 
materials and components for a further number. Suppliers of 
parts, components and accessories will be similarly situated, no 
doubt. Just how many uncompleted cars will be represented can- 
not be said until the day on which the contracts are cancelled; 
but it is safe to suggest that in no case will the number exceed 
400 to 500 per manufacturer. It may be a good deal less, for 
the scale of production has never been, and is not likely to be, 
anything approaching that of the individual plant before the war. 
(Turn to page 62, please) 
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SAE Engineers Analyzel( 


ARIOUS phases of air freight service and aircraft 
design held the attention of engineers who as- 
sembled in early December in Chicago for the 

National Air Cargo Meeting sponsored by the Chicago 
Section of the Society of Automotive Engineers. 
Handling and design problems were discussed in vari- 
ous technical papers presented during the three-day 


session. W. W. Davies, Supt. of Technical Research, 
United Air Lines, was general chairman of the 
meeting. 


The principal banquet speaker was William B. Stout, 
Detroit, President of Stout Research Laboratories, 
division of Consolidated Vultee. For the immediate 
future he predicted continued use of air-cooled engines 
as the most economic source of power. Cargo planes, 
said Mr. Stout, will be designed for specific runs and 
services and probably never will be a mass production 
item. High wing aircraft will predominate because of 
easy loading and unloading. 

Army and Navy personnel added color to the meet- 
ing. In his paper, “Naval Transport Service Experi- 


ences,” Capt. C. H. Schildhauer, office of the Chief of 
Naval Operations, told his listeners that the United 
States must begin planning its future in international 
aviation because the British are busy setting their 
house in order with world air transport domination 
as a goal. 

In his talk, “Air Transport Command Experiences,” 
Col. Harold R. Harris, Chief of Staff, Air Transport 
Command, said that much good could be accomplished 
on the part of the Civil Aeronautics Administration 
by a liberalization of limitations on gross cargo 
weights which are too conservative. 

In a joint paper “A Proposal for the Establishment 
of Commercial Air Cargo Service” Carlos Wood and 
A. B. Croshere, Jr., of Douglas Aircraft Co., said that 
although it appears transport of bulk commercial 
goods will continue to be by surface means in the 
future as in the past, it is becoming more apparent 
that a large market may be developed in air transporta- 
tion of perishable foods. The speakers went on to 
say that if the postwar plane is designed to assist re- 





Design Requirements for 
Pick-up Aircraft 
By Arthur B. Schultz, Chief Engineer, 
All American Aviation, Inc. 
HERE are a few basic desirable fea- 
tures that should be considered in 
the design of pick-up airplanes. These 
include: 

1. High wing design preferred: The 
high wing design allows the fuselage 
to be closer to the ground, reduces 
possibility of damage to the wing in 
the event that an approach to the 
pick-up station is too low, and permits 
good visibility for the pilot down and 
to the side. 

2. Twin engined equipment pre- 
ferred: Twin engines allow operations 
to be carried on at night and also per- 
mit transport of passengers according 
to CAA requirements. 

3. Loading through a hatch in the 
belly preferred: Belly loadings allows 
the load to be hoisted inside in flight 
more easily than through a side hatch. 

4. Pick-up operations to be carried 
on by co-pilot: This means that the 


Fig. 1—Air mail and cargo pick-up 
system proposed for Lockheed 


Lodestar 
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pick-up installation should be in the 
forward end of the airplane for con- 
venience, for reduction of the number 
of personnel required and to allow the 
co-pilot operator to act as a second 
pair of eyes for locating land marks 
and the like in thick weather. 

5. Tricycle landing gear is pre- 
ferred: Tricycle gear allows down 
wind and cross wind landings with 
greater facility and safety on sod or 
hard runways. 


Fig. 1 shows a proposed pickup in- 
stallation in a well-known airplane. 

It is safe to say that a 200 lb. ca- 
pacity pick-up unit is as large as will 
be used in cargo or mail pickup lines 
in the United States for the next few 
years. This size will be used in the 
25,000 Ib. passenger-pick-up airplane 
announced by the Feeder Airlines Asso- 
ciation, specifications of which were 
made public last September. It would 
also be used in the smaller 15,000 Ib. 





Mode} 15A pickup unit 


Capacity 200 Ib. 


Bulkhead installed Sta. 236 with 

for mail and cargo. access door and unit mounting. 
Four seats fwd removed to 
provide cargo Compartments 














Pickup Arm 


00,00 
a cf ° é} ult a re 7 4} oO 
‘a >. i ¢ / 4 i¢ 3 H J --225 
A = = ptectadest= ae geateta ct 22 
35° Access hatch provided for entrance 


and exit of container, placing hook on 
arm and threading rope into pulley 


Retractable pulley for rope guide 
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Cargo Airplane Designs 


duction in overhead costs, and contract carriage allows 
higher load factors, it might require as many as 2100 
planes to satisfy shipping needs in 1950 if cargo rates 
can be established at about 14.6 cents a ton mile, 
which seems possible from available information. 
Such an expansion may need the services of 70,000 
people and would put air cargo operations in the big 
business class and affect materially the economy of 
the country as a really useful adjunct to its transpor- 
tation system. 

About one-half of the technical papers presented 
dealt with operating and cargo handling problems. It 
was held by some that advancement would be more 
rapid with new type of aircraft especially designed 
for the job in question. On the other hand, it was 
maintained by some that present planes with a little 
modification can do the job, but more attention must 
be given freight terminal layout, cargo handling sys- 
tems, feeder lines and similar factors. 

Presented herewith are abstracts of some of the 
papers dealing with current engineering developments. 


By B. M. Ikert 





RIES 


passenger-pick-up airplane desired by 
All American for the smallest size 
plane believed feasible to operate 
economically. 

The unit is best mounted under the 
roof of the cabin so that it may winch 
the load entirely into the airplane. It 
may be advisable to mount it on rails 
so that the cargo may be stowed by 
using the unit as a travelling hoist with 
overhead rail suspension. Of course, it 
will obviously be necessary to lock 





Keel only through 
Cargo section 
encloses control 
Cable and provides 
walkway 


View of Bulkhead 
Station 236 
Looking aft. 
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the unit in position for the pick-ups. 

Although the maximum braking force 
of the unit which picks up 200 pound 
loads is only 1500 pounds, and the 
nylon loops have sufficient elasticity to 
keep the drum accelerating force be- 
low this value, the breaking strength 
of the pick-up line used tests 3800 
pounds. This apparent over strength is 
used in order to permit considerable 
wear before the rope must be dis- 
carded. It has been the practice to 
design to 1.25 times the nominal break- 
ing strength of the line, or 4750 pounds. 
This insures that if the worst ever hap- 
pens, the only damage will be a slight 
permanent set in the unit attachment. 
In those places were rigidity and ease 
of maintenance are desirable, however,* 
higher margins of safety are advisable. 
This factor of 1.25, then, provides 
safety with a minimum of surplus 
structural weight. 

Glider pick-up units differ from 
cargo pick-up primarily in the amount 
of cable on the drum and the thermal 
capacity of the braking elements. It 
has been found that .7 to 1.0 g is the 
practical range for glider acceleration 
due to various considerations such as 
pick-up forces on the two plug attach- 
ment, effect on the glider passengers, 


Orns a es 


etc. Experience and calculations in- 
dicate that an airplane should weigh 
at least twice as much as the glider 
to be picked up in order that the de- 
celeration of the airplane be kept with- 
in reason. 

To pick-up gliders several advan- 
tages are achieved: First, the same 
accelerating force that would pick-up 
1000 lb. directly at 8 g, will pick up 
an 8000 lb. glider at an average of 1 g. 
This glider will carry a payload of 
4000 lb, on an average, and if well 
designed, nearly 5000 lb. With the tow 
line extending between the glider and 
tug, transfer of cargo between the two 
would not be insurmountable. Blind 
towing and towing in turbulent air is 
no longer a problem, thus the future 
of the often discussed glider train is 
not blocked by matters of technique. 

Conversions of many types of mili- 
tary aircraft for picking up gliders have 
been made in the past two years or so, 
the best known of which is the C47- 
CG4A combination which has proved 
itself on Burmese and Normandy 
battlefields as well as at many training 
bases for Glider Borne Troops. Thou- 
sands of successful pick-ups have been 
made under good and bad conditions. 


A Study of the Efficiencies of 
Cargo Airplane Designs 


By Dr. Robert J. Nebesar, Vice-President- 
Chief Engineer, Aeronautical Engineering 
Division, Universal Moulded Products Corp. 

ANDLING time is a very important 

factor in airplane cargo transpor- 
tation and every effort must be made 
to facilitate it. In order to satisfy this 
requirement, the logical cargo air- 
plane therefore would have a high wing 
so that there is easy access to the 
fuselage and its cargo hold. 

Tricycle landing gear must be used 
so that the fuselage floor is level and 
of approximate height of a truck plat- 
form for easy loading. The door open- 
ing, which would best be located in 
the rear, should be approximately 9 ft. 
wide and 7 ft. high; and the length 
of the cargo hold anywhere from 80 ft. 
to 60 ft., depending on the size of the 
airplane. For handling mail, compart- 
ments accesssible from the outside 
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Table I—_WEIGHT ANALYSIS 
2x 1050 METO HP Engines 2x 1800 METO HP Engines 2x 3050 METO HP Engines 
2400 T.0. HP 4200 T.O. HP 7000 T.0. HP 
1. Airplane designation...................00.0.00.0005. Al A2 A3 A4 BI B2 B3 B4 C1 C2 C3 c4 
2. Power loading W/T.O.HP...............2........... 15 11.6 9.1 7.6 15 11.5 9.1 7.5 16 11.5 9.1 7.5 
3. Wing en Cae neencawedisecesiceaiosak een 20 26 33 40 20 26 33 40 20 26 40 
oi asad edchin'n é:dacievanekaswcmucaad 1800 1060 660 450 3150 1860 1158 788 5250 3090 1930 1313 
a a ig sauna ida cecen 123.5 95 75 «661.8 | 163.5 125.5 99 81.7 211 162 1 105.5 
ELE EAA A 36000 27600 21800 18000} 63000 48300 38200 31500 105000 80500 63700 
7. Power foe weight “ety gas and oil installation 
but excluding gas tanks), Ibs.*....................... 4} 4700 4500 4400 «38 4300 8800 8500 8200 8000 | 14400 14000 13700 13500 
8. Nacelles (50% of weight assumed constant, remainder | + 
ew with wing chord), Ibs......................... F 680 510 450 410 1930 1670 1500 1370 4550 3950 3500 3200 
OS EEE 6250 3600 2230 1620 | 12900 7520 4630 3150] 24900 14500 9000 6150 
10. Tail Sastanes (15% of Bos weight), Ibs................ 940 540 335 228 1936 1130 695 470 3750 2175 1360 926 
11. Body group (60% of weight assumed constant, remainder ! 
vanine wi with win Deans siceicce acceso 2350 2100 1900 1780 4800 4000 3600 3300 8050 7200 6500 6000 
12, Landing gear Oh of gross weight), Ibs............... 2450 41880 1480 1220 (200 3280 2600 2140 7150 5480 4330 36570 
13, —— equipment (difference only in Sha hydraulics P 
ls a acc ce's'ecian 2900 2260 2100 2050) "4400 3600 3000 2800 6700 5000 4600 3850 
14, Emoty pa _ gas tanks), !bs............... 20170 15380 12895 11478] 38745 29700 24226 21230) 69500 652305 42980 37195 
15, oe einiiteeaheraiinnienicrwcadasesstcue 56.0 55.7 59.1 63.7 61.5 61.6 63.4 67.4 66.2 65.0 67.5 70.8 
Gross weight 
Power plant weight 
6. —————_—_-%........... cece eee. 23.3 29.2 33.8 37.4 22.7 2.6 33.8 37.6 20.7 26.8 31.9 36.3 
Weight empty 
Useful load 
17, oy Woiene Pet ete e acces 4.0 44.3 4.9 36.9) 38.5 38.5 36.6 42.6 33.8 26.0 32.5 2.2 
18. Useful load Cineluding gas ray i itis cies ct 15830 12220 98905 6522 18600 13975 10270} 35600 28196 20720 16305 ; 
19. Useful load at 20% overioad, Ibs...................... 23030 17740 13265 10122 — 28260 21615 16670 | 66500 44295 33460 25805 ome 
Ae 
* Deduction made for smaller yy igo Ser 
** Furnishings assumed 8004 for A group, 1400 for @, 20004 for C. For 
icens 
a of 2: 
e 
of 29 
should be placed under the main eargo cargo hold could be loaded 50 per cent as the biggest engine. The MET@ sg 


floot, with possibly some arrangenient 
for the use of parachute containers for: 
mail in localities where the airplane 
would not land. 

The design should be such that the 
distribution of cargo or freight in the 
cargo hold would allow great variation 
so that the air lines would not have to 
go through any lengthy center of 
gravity computations. For example, it 
is quite feasible to provide variation 
of CG limits of such magnitude that 
either the forward or aft half of the 


more than the other half. 

With these basic design features in 
mind, the basic parameters such as 
power loading and wing loading will 
now be investigated. For obvious rea- 
sons of simplicity and economy, it is 
believed that a twin engined airplane 
will be satisfactory for eargo opera- 
tions for quite some time yet. Three 
different engine sizes have been se- 
lected, such as 1200 takeoff hp as the 
smallest engine, 2100 takeoff hp as 
the medium size, and 3500 takeoff hp 





Lb. x lv0O 


Useful Load as Specified 


20 30 50 
Gross Weight of Airplane 
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T.O.H.P. = 


T.O.H.P = 2400 





Lb x 1000 


W/S= 35 


4200 


100 











AUTOMOTIVE and AVIATION INDUSTRIES 













horsepower of these engines will bh cig] 
1050 hp for the smallest, 1800 hp fo: —_ 
the medium, and 3050 hp for the larg 58,00 
est one. The different designs are listed b 
in Table I—Weight Analysis. In orde abl 
to satisfy the present takeoff requirey Re 
ments and to have all these designg, © 
on the same basis in this respect, < 
formula proposed by Hon. E. P. Warnem%e ¢ 
is used, stating that the product of!, 
wing and power loadings should equagused 
300. han 
The weights of body groups, that isgstanc 
of fuselages and booms, are given imtory. 
line 11. Since the rear portion of th@s ay 
fuselage with partaining fairings andfire 
booms carrying tail surfaces will b@be b: 
to a great extent designed by the adfhigh 
joining wing, their weight will vary§som: 
with wing chord and therefore onlyfage 
about 60 per cent of these groufimak 
weights are conservatively assumed a@fire 
constant. The fuselage cargo hold@than 
length is assumed to be 30 ft. for ai 


f 
’ 















For 
plane Group A, 43 ft. for Group B an@tion: 


60 ft. for Group C for identical fronta¥dout 
areas of 9 by 7 ft. These dimensionstype 
of cargo hold correspond to the loads offtype 
7, 10 and 14 tons to be carried, assum@at s 
ing the cargo density of approximatelygjob 
7.5 lb. per cu ft. the 

From line 19, it should be notedjsub: 
that all the airplanes of low wing loadgmin 
ings (20 to 26 psf) could easily satis‘ygwin 
the above load carrying requirementsflote 
while the ones with higher wing, load#five 
ings would have to carry less. lanc 

Useful loads as figured in line 18 
which include weights of gasoline 
tanks, are plotted against gross weight: 
in Fig. 2. 

It should be noticed that the useful 
loads of airplanes with low wing loai 
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invs, such as 20psf, are much higher 
han those of high wing loadings. The 
useful loads of airplane Al of 36,000 
Ib. gross weight with 1200 hp engines 
is still about the same as that of air- 
nlune C4 of 52,000 lb. gross weight with 
500 hp engines. The useful loads de- 
rease rapidly with increasing wing 
oudings. They also increase with the 
size aS would be expected. However, 
he percentage of useful load to gross 
weight steadily decreases with increas- 
ing size, except for 26 psf wing load- 
ing. 


Air Transport Command 
Experiences 


Harold R. Harris, Chief of Staff, 
Air Transport Command 


By Col. 


HE majority of aircraft used for 

transport purposes by Air Trans- 
port Command are cargo versions of 
he DC-3, the DC-4, Curtiss Commando 
and Consolidated Liberator. From ex- 
perience it would appear that Civil 
Aeronautics Administration limitations 
on cargo types are too conservative. 
For instance, the familiar DC-3 is 
icensed by CAA for a gross weight 
of 25,200 lb. This plane is used by 
e ATC at a normal takeoff weight 
of 29,000 lb. and thousands of takeoffs 
have been made at 31,000 lb. The DC-4 
has been studied by CAA for a takeoff 
weight of 63,000 lb. The Army version 
alled C-54B, is now being flown at 
68,000 lb. and may go as high as 73,000 
b. as soon as new engines are avail- 
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signs Regarding high wing vs. low wing 
ct, gor cargo aircraft, the C-87, which is 
arnesthe cargo version Consolidated Libera- 
et offer, is the only high wing transport 
equagused in quantity. It is easier to load 
han low wing planes. From the safety 
standpoint it has not proved satisfac- 
ory. While no conclusive experience 
s available with regard to respective 
fire hazards of the two types, it may 
be broadly stated that the 

high wing monoplane 

sometimes receives dam- 
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Transport Operation Experience 
With Cargo Airplanes 
By C. P. Graddick, Director, Air Cargo 
Dept., United Air Lines 

ITHIN the last several years 

United Air Lines has operated 
several types of cargo airplanes in both 
our U.S. commercial service and in our 
military contract services within the 
United States and overseas. These 
have included the C-47, C-54, C-87, and 
DC-3’s converted for military service 
and for our Cargoliner commercial ser- 
vice. United Air Lines has operated 
an all-cargo service intermittently since 
1940. In the earlier operations regular 
DC-3 passenger planes, equipped with 
special cargo bags to protect the up- 
holstery, were used. That type of 
operation had the advantage of flexi- 
bility in that a plane is readied for 
passenger service simply by removing 
the special canvas bags. However, the 
real value of all-cargo planes in com- 
mercial operation did not become ap- 
parent until service was started with 
planes stripped of all passenger fittings 
and equipped for exclusive cargo use. 

The interior arrangements of the 
Cargoliner are shown in Fig. 3. They 
were carefully planned with a view to 
the greatest convenience in loading and 
unloading and security through the 
proper distribution of weight and good 
tiedown arrangements. On one side 
there are installed five partial bulk- 
head separators of expanded metal con- 
struction. The semi-bulkheads were 
variously spaced on floor beams mak- 
ing bins or pits from about 54 in. to 
80 in. in width with a capacity each 
of from 59 to 121 cu. ft. These en- 
abled even distribution of the load 
and helped to prevent shifting of loads 
in flight. 

The open aisle on one side provides 
easy access to all bins and makes pos- 
sible quick loading and unloading. The 
length of this aisle space is 288 in, It 
provides space for any unusually loag 


pieces which will not fit into a bin. 

The web nets are installed in such 
a manner that bins may be closed in- 
dividually. It so happened that the 
Cargoliners returned to United were 
those which our engineers had orig- 
inally prepared for military operation. 
A double row of especially designed 
United Lines’ tiedown rings were in- 
stalled. 


Mechanized Handling of Airplane 
Cargoes 


By C. L. Moon, Mechanical Handling 
Systems, Inc. 


T= problem of providing a quick, 

economical means of handling bag- 
gage and cargo is not easy to solve. 
This can be seen from even a casual 
inventory of the difficulties under nor- 
mal operating conditions and with new 
airports being projected to take care 
of as. many as six to, eight air lines 
and possibly as many as 60 plane ar- 
rivals and departures per hour. It ap- 
pears that there are four methods of 
accomplishing the desired results. All 
include a car, rack or carrier, either 
operating on the ground or suspended 
from and operating on an overhead 
rail. . 

The first arrangement consists of 
racks or trucks operating on track or 
floor and being provided with a means 
of attaching to a so-called “Monoveyor” 
or trolley conveyor. The Monoveyor 
consists of an I-beam track on which 
frequently spaced trolleys operate sup- 
porting and being propelled by a con- 
tinuous strand of chain which is driven 
by a mechanical drive. At suitable 
intervals, an engaging mechanism is 
attached to one or more of the trolley 
units. A towing mast, draw bar or 
cable is provided on the truck so that 
attachment may be made to the en- 
gaging mechanism on the Monoveyor. 

The Monoveyor may follow almost 


(Turn to page 100, please) 
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age in a crash which 
makes the probability of 
fre somewhat greater 
han in the low wing type. 
For transoceanic opera- 
tions experience leaves no 
doubt that the low wing 
type is superior. Both 
types have been ditched 
at sea but the high wing 
job when crash landed in 
the water is completely 
submerged within a few 
minutes while the low 
wing plane usually gives 
flotation of from one to 
five hours after the crash 
landing. : 
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re Fig. 3—AInterior of Cargoliner 








Pit |}- 500 Ib-50 cu.ft. 
Pit 4- 1800 1b.-113 cu.ft. 
Pit 7 1000 Ib- 59 cu.ft 
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Departmentization Facilitates| F 


motive parts industry, the United Specialties - 


CC nstive two well known names in the auto- 


Company operates the United Air Cleaner Div., 
in Chicago, and the Mitchell Div., in Philadelphia. 
Both have enjoyed a long background of friendly as- 
sociation with producers of motorized equipment. 

Like many other parts makers, this organization has 
not only been carrying on with military applications 
of its normal products but has added special items 
exclusively for the military services. The Chicago unit, 
for example, has been known 
as an outstanding producer 
of air cleaners. During the 
War, United has been pro- 


ducing oil bath air cleaners, breathers, and silencers 
in an amazing variety of types and sizes for all man- 
ner of vehicles and industrial equipment, currently 
around 260 models fitting the gamut of engines from 
a fractional horsepower unit to the largest engines 
built in the industry. 

In addition, United produces a line of high-pressure 
hose clamps, accepted by the services for duty on land, 
sea, and in the air. These range from % in. to 4% in. 
in diameter. Another new item is a line of special 

filler neck and valve assemblies for 
military vehicles, ranging some 25 to 
30 different styles. 

More recently, the Chicago unit has 





(Below) Another view in the 
land mine department. At the 
left is the Parkerizing equip- 
ment to provide undersurface 
protection. At the right is a cor- 
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ner of the Dry-Sys baking oven 
with paint dip at the side. 


(Right) Here is the packag- 
ing of air cleaners and other 
parts, The material comes 
directly from the assembly 
benches, the cartons being 
moved on the belt conveyor 
into the — shipping 
. ay. 
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By Joseph Geschelin 
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in. been outfitted to produce land mines, a product strictly 
ial§ of military significance. 

for The Philadelphia unit has been noted as a producer 


tof of Mitchell ignition switches, directional signal 
switches, autobody dovetails, and a varied line of 
las § rolled metal shapes—moldings in the gamut of metals 
and gages and _ shapes. 
However, during the War 
this division has diverted 
perhaps 90 per cent of its 
activity to the production 
of special products for the 
Ordnance Department. 
These include a rifle gre- 
nade, grenade adapter, 
and bomb fins. Both units 
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(Above) One of the most modern techniques employed in the 
Chicago plant is that of soldering with induction heating. This 
view shows the Lepel induction heating equipment with its accessory 
tables and fixtures for handling small parts joined by soldering. 
































(Center) In the air cleaner depart- 
ment—in the foreground is one of a 


battery of Taylor-Winfield seam ; emphasize specialized press shop facili- 

sesemat ties designed to serve the industry in the 
field of precision stampings of every 
kind. 

Army and Navy “E” flags wave over 
both plants. Mr. Clarence W. Moore, 
Chief Engineer of the Mitchell Division, 
Philadelphia, received the Ordnance De- 
partment Citation, March 2, 1944. 

At this writing the Chicago unit has 
completed an expansion of engineering 
research facilities so as to increase the, 
scope of development of air cleaners in 
the largest sizes required by the indus- 
try. Flow bench equipment includes the : 
following: 
1—Allen Bilmore 1500 cfm blower 





This is one of two large Blakeslee Niagara 
washing machines serving the press shops. 
All stampings are chemically cleaned and 
washed before processing. 
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Flow of Operation for Unite 











1. Outer Top Cap Trim , Notch corner Solder Pier 
Shear Size Form overlap Wash For! 
Blank Wash Form radius 19. Inner and Outer Body 5 vas 
Draw 5. Outlet Tube and Adaptor Roll Assemble and clinch 6. Inn 
vin ame” pag 20. Bail Support Angle B 

e Shear ASS 

a and flange side 6. Inner Top Cap and Out- Shear Size 1. = 
- let Tube Assembly Cot OF one form 21. Bail Support Angle — 

won re Assemble 14. Inner Body and Spacers pone Bla 

2. Top C ' Weld Assemble and weld Assemble and weld Fort 

aa —. ee 15. Inner Body and Top Cap 22. Inner and Outer Body B. Gat 
Blank ” Assembly and Bail Support Angles b 

: 7. Outer and Inner Top Cap Assemble and weld ; Ass 
First draw Assemble and weld . : Assemble and weld 
Second draw Well—-asgend. aperation 16. Outside Body Unload from container 8. Bat 
Third draw Pierce 2 holes Shear é Paint b 
Fourth draw “4 “ ween oe __ Inspect Ass 
Trim gs INO r 
Form flange Shear Form overlap 23. Body and Gasket Assem- B9. an 
Pierce and flange a - ee eee p.m cork gasket Bia 
orm Roll ” 
Wash Pierce 3 holes Weld Assemble rubber gasket Drs 

” — yume Wash ' Flare 24. Inner Annulus Baffle Lm 

Blank ” Reman ae a. Sasmes Getetner yee Pie 
‘ an 
Draw 10. Yoke and Rivets oer - For 
a Assemble and weld a Trim Wa 
+} . 
Pier a 11. Top Cap and Yoke Trim Pierce end hole 0. Bat 
a Assembly Pierce 2 holes 
Wash Assemble and roll rivet Pierce and form Seem & bumps b 

4. Outlet Adaptor 12. Inside Body 18. Outer Body and Gasket Wash _ ny 
Shear Shear Retainer 1. Fil 
Blank Shear to size Assemble 25. Outer Annulus Baffle Sh 
Draw Trim and square both Weld Shear She 
Redraw ends Spot weld (4 spots) Blank and draw Sez 
Pierce bottom Cut off Seam weld Redraw Gri 

capable of handling air cleaners for the largest Diesel This article is concerned primarily with the produc- 
engines. : tion facilities of the Chicago plant. This unit boasts 


1—Roots - Connors- 
ville 500 cfm blower. 

1—Roots - Connors- 
ville 350 cfm blower. 

In addition, they 
have installed a 175 hp 
Midwest Dynamatic 
dynamometer capable 
of speeds between 4000 
and 6000 rpm. The de- 
partment also includes 
a modern machine shop 
with a variety of equip- 
ment providing facili- 
ties for the making of 
models for experimen- 
tal installations. 





(Above) General view in the air cleaner de- 
partment. In the background may be seen 
the monorail feeder conveyor which tra- 
werses every department of the plant. 






(Right) This is a portion of the land 
mine department adjacent to the Dry-Sys 
ast fer baling after paint dip and de- 
searing. 
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tefAir Cleaner Model TI95-12100 


Pierce and trim 
Form hole 
Wash 


nm 


Baffle 
Assemble and weld 


. Baffle Spacer 
Shear 
Blank 
Form 


ay 


bly 


noe Assemble and weld 


; 8. Baffle and Spacer Assem- 


bly 
Assemble and weld 


m- 9, Retainer Spider 
Shear 

Blank 

cet Draw 

Trim 

Pierce hole 
Pierce window 
Form ribs 
Wash 


bly 
Assemble and weld 


1. Filter Body 
Shear 
Shear to size 
Seam weld 
Grind burr 


inner and Outer Annulus 


8. Baffle and Spacer Assem- 


0. Baffle and Spider Assem.- 


33. 


34. 


365. 


36. 


Notch corner 

Form overlap 

Form radius 

Roll 

Weld 

Fit and weld 3 spots 

Flare 

Size 

Trim and square both 
ends 

Cut off 


32. Filter Body and Baffle 


Assembly 
Assemble and weld 
Solder 
Wash 
Unload from conveyor 
Paint 
Dip out paint 
Brush out paint 


Upper Screen 
Shear 

Blank 

Enlarge stud hole 


Filter Element 
Load wire machine 
Run wire machine 
Make 10 oz. balls 


Upper Screen 
Load wire machine 
Run wire machine 
Make 10 oz. balls 


Plain Washer 
Shear 


37. 


38. 


39. 


41. 


Blank and pierce 
Filter Body Assembly 
Assemble 

Shrink 


Cleaner Assembly 

Size inner body 

Assemble body filter and 
shrink 


Oil Cup 
Shear 

Blank 

First draw 
Redraw 
Third draw 
Trim 

Curl bead 
Stamp, twice 
Wash 


. Bracket 


Shear 
Blank 

First form 
Pierce 
Second form 
Third form 
Size 
Tumble 


Oll Cup and Bracket 
Assembly 

Assemble and weld 18 
spots 

Test 

Unload 

Paint 


Dip and paint 
. Grease 
42. Stud and Wing Nut 
Assembly 
Assemble 
Back up wing nut 
Stake end of stud 


43. Washer 
Shear 
Blank 
Cadmium plate 

44. Mounting Bracket 
Shear 
Cut off and firm form 
Second form 
Pierce 2 holes 
Wash 

45. Slip Ring Bracket 
Shear 
Second form 
Third form 
Wash 


46. Slip Ring and Mounting 
Bracket 
Assemble and weld 13 
spots 
File burr 
Paint 
17. Complete Cleaner 
Assemble oi' cup 
Polish and decal 
Wrap and pack 
Assemble bracket and 
touch up 














s (Above) View in press shop showing battery of larger presses 
«SE with a Bliss press in the foreground. These lines are set up 
4 to complete each deep drawn part from the blank to the 
finished stamping. 


i 


January 1, 1945 


& group of some 110 presses 
ranging from small inclinable 
types to a 180-ton Bliss press 
for deep drawing. The plant is 
well departmentalized for han- 
dling self-contained operations 
and is equipped with some of the 
most modern machinery known 
to the art. 

Major activity is in the manu- 
facture of the line of air clean- 
ers, this operation being in- 
tegrated by a long monorail con- 
veyor system which traverses 
every department from the press 
shop to the assembly benches. 
Materials handling, in general, 
is well organized with separate 
monorail systems for self-con- 
tained departments. 

Material for the end products 
is received in sheets from the 
mills, the steel sheets being 
sheared to provide the variety of 
strips used for the different 
items. The shears are kept busy 
on every shift. 

Consider the flow of opera- 
tions for the air cleaner line. 
Starting point is the press shop 
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(Right) A view in another of the 
press shops showing the smaller 
inclinable presses used in the fabri- 
cation of the variety of small 
stampings. Many of these presses 
are equipped with progressive dies. 


which produces the variety of stanipings and the roll- 
ing of cylindrical sections. The stampings are trans- 
ferred to the monorail conveyor and move to the weld- 
ing department. Among the most interesting items of 
equipment here are the new Taylor-Winfield seam 
welders. Another example of modernity is the Lepel 
high-frequency induction heating installation which is 
used for soldering. This single unit replaces many 
individual soldering operations formerly performed 
by bench operators. It is of interest to note that 
whereas a large majority of the joints between sepa- 
rate parts of an assembly formerly were made by 
soldering, today such operations have been designed 
for processing on seam welders wherever feasible. 

The sub-assemblies now move—on the main mono- 
rail system—to the paint shop. This is a conventiopal 
process of enamel dip and bake. This small department 
is served by its own self-contained conveyor on which 
the parts are transported from the dip tank station 
through the gas-fired oven, then out to an unloading 
station for transfer to the main monorail for trans- 
port to the assembly department. 

The assembly department is composed of rows of 
assembly benches, each one a _ self-contained unit. 
Owing to a long background of experience in this 
specialized field, United has developed techniques of 
great simplicity, resulting in simple and rapid as- 
sembly without much mechanical equipment. Flow of 
work on the assembly benches starts at one end and 
ends at the other end, the benches being linked by a 
belt conveyor running at right angle to the row of 
benches on which the finished parts are deposited by 
the operators. This conveyor travels to the adjacent 
packing and shipping department. 

It may be noted that prior to finishing operations, 
stampings are thoroughly washed in Blakeslee Niagara 
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(Left) Close-up of one of the air 
cleaner assembly benches in the 
assembly department. Here will 
be found numerous rows of 
benches, each one equipped for 
handling specific types and sizes 
of units. Work moves to the left 
where the finished assembly is 
dropped onto a conveyor belt for 
transport to the shipping depart- 





alkali solution washing machines. 

In similar fashion, self-contained departments have 
been developed for the manufacture of hose-clamps, 
filler neck assemblies, and land mines. 

The land mine department is provided with a sep- 
arate press shop and here is the largest press in the 
plant—a 180-ton Bliss press used for the first draw 
on the land mine shell. This stamping requires nine 
press stages including the blanking operation. Among 
the most interesting items of equipment in this depart- 
ment is the chemical tank unit for Bonderizing the 
stampings, served by a Dry-Sys dry-off oven. From 
this point, the stampings are shifted to another Dry- 
Sys unit. Here the parts are paint-dipped while mov- 
ing on a monorail and move to the “de-tearing” sta- 
tion where excess paint is stripped off by a powerful 
electrostatic field. Unusual feature of the installation 
is the provision for “de-tearing” in two stages. The 
stampings are mounted on inclined pivoted arms to 
permit the excess material to drip off one side. Upon 
emerging from the first station, a cam tilts the 
arm in the opposite direction so that any excess ma- 
terial on the other side may be removed in the second 
station. The work then proceeds through the Dry-Sys 
baking oven, mounted at the ceiling, for the finish 
bake. 

In another corner of the plant is found a small de- 
partment producing the copper wire balls for air clean- 
ers. The operations start with the preparation of 
crimped wire. This is done by processing copper wire 
through a special mill handling a large number of 
spools simultaneously. Upon emerging from this mill, 
the crimped wire is wound on large spools. These 
spools then are transferred to benches where the oper- 
ators make up balls of various sizes, by hand, con- 

(Turn to page 160, please) 
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F° launching, the German V-2 rocket projectile is 
placed in a vertical position on a concrete platform 
or other hard surface and then the highly concentrated 
hydrogen peroxide solution and calcium permanganate 
solution are mixed in the generator unit, a super-heated 
steam being produced that drives the turbine, which in 
turn drives the pumps to force the alcohol and liquid 
oxygen into the combustion chamber. This mixture is 
ignited electrically and the 1344-ton projectile then takes 
off, the thrust amounting to about 26 tons. After the pro- 
jectile is in flight one minute the fuel is cut off, either by 
an automatic mechanism within the rocket or by remote 
radio control from the ground, and its path changed by 
gyroscopic control to a 45-deg angle in the direction of 
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the target. The speed and range are 
controlled by the duration of the in- 
jection of the fuel into the combustion 
chamber. The V-2s being fired at 
present into England are estimated to 
have a range of 200 miles and the 
time of flight from launching to im- 
pact on the ground is about five 
minutes. According to Major Gen- 
eral Levin H. Campbell, Chief of 
Army Ordnance, the new V-3 or V-4 
weapon being used by the Germans 
on the western front is similar to the 
V-2 rocket, having a speed greater 
than sound, but smaller than the V-2. 






The jet propulsion unit of a V-2 
that exploded in a Belgium field 
and (circle) the forward end of the 
unit showing the 18 fuel connec- 
tions into the combustion chamber 
(British Cembine photos). 


V-2 Details 


P , CLOT eee ees ere ile ha 46 ft 
Key to Drawing Annotations: ere re 5 ft 
WAS. DOR iio os ccc sets 3000 mph. 
A—Combustion chamber and venturi. 9. Radio equipment. .Max. trajectory height..... 60 miles 
8—Turbine and pump assembly. 10. Pipe leading from alcohol tank to war- Gross weight .............. 27,000 Ib. 
C—Liquid oxygen tank. head. Explosive weight .......... 2,200 Ib. 
D—Alcohol tank. $6. Meme oe : ‘ Alcohol tank content ...... 7,500 Ib. 
. Nose probably fitted with nose switch, or rian 
ae other device for operating warhead fuse. eT ee ee 
az ? eS it carryi vires Ss f war- 
@—Four stabilizing fins. 12 a carrying Wires to nose of wa 
t#H—Four internal control vanes. 13. Central exploder tube. 21. Oxygen filling point. 
(—Four external control vanes. . 22. Concerti connections 
shied . " 14. Electric fuse for warhead. . ertina ¢ jecuons. 
1. Chain drive to external control vanes. 23. Hydrogen peroxide tank 
> i otor 15. Plywood frame. % . € 
2. Electric m ; 16. Nit bottl 24. Tubuiar frame holding turbine and pump 
3. Burner cups. . = rogen 0 es. . assembly. 
4. Alcohol supply from pump. 17. Front joint ring and strong point for 95. permanganate tank (gas generator unit 
5. Air bottles. transport. behind this tank). ; 
6. Rear joint ring and strong point for 18. Pitch and azimuth gyros. 26. Oxygen distributor from pump. 
transport. 19. Aicohol filling point. 27. Alcohol pipes for subsidiary cooling. 
7. Servo-operated alcohol outlet valve. 20. Double walled alcohol delivery pipe to 28, Alcohol inlet to double wall. 
8. Rocket shell construction. pump. 29. 
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Electro-hydraulic servo motors. 
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By Gerald Eldridge Stedman 


SELF CONTAINED “shop within a shop.” . . . The 

advantages of mass production with few of its 

conflicts. . . . Workers more productive because 
they more completely appreciate their individual con- 
tributions to the whole, taking such pride in their work 
that all have become “micro-conscious.” 

That is what has been accomplished in the estab- 
lishment of a special hydraulics department at the 
main Inglewood, Calif., plant of North American Avia- 
tion, Inc. This department controls all the parts for 
the North American designed hydraulic assembly on 
the P-51 Mustang. The control is from raw stock to 
completed product, ready to install in the airplane. 
Indeed, the department has a trouble shooting group 
that travels to the flight line. This is one of the most 
significant developments in aviation manufacturing 
and has merited advantages worthy of widespread 
consideration in many general applications to post- 
war shop practice. 

Hydraulic parts are critical. They must not leak. 
They must be machined to unusually close tolerances— 
.0005 in. and less. They require far more precise 
standards of inspection. They necessitate different 
and closer finishes, more skillful machining, greater 
integrity in craftsmanship than is required of the 
regular flow of the average machine department. 























Hydraulics Department 





Self-Contained 


in July, 1943, the NAA Inglewood shop condition 
was such that these hydraulic parts were mixed up 
in the extensive fabrication of all other machined 
parts. There was a lack of standards and too little 
shop appreciation for the relative importance of pre- 
cision in hydraulic parts. Working conditions were 
crowded. There was excessive part traveling and 
handling between departments. This required exces- 
sive manhours and resulted in too high a percentage 
of damaged parts. There was difficulty in maintaining 
coordinated schedule with outside vendors; thus caus- 
ing a “feast-famine” type of disruptive timing. 

Fabrication and assembly of hydraulic parts were 
so decentralized that parts traveled to processing and 
assembly departments hundreds of feet removed from 
the machine shop. Constant damage from excessive 
movement required rework that slowed production; 



































Circle 
The double chasing attachment for chasing 
both ends of an hydraulic cylinder part 
simultaneously. 


Left 
The plastic surface roughness gage used 
by North American to compare micro 
finishes by feel and visual readings against 
a standard micro finish pattern. 
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Functions As 


Unit aa North American 


intolerable delays in consideration of the importance 
of Mustang production to meet combat requirements. 
The change to more complicated hydraulic pressure 
systems in the P-51 required even more precise fab- 
rication of parts. Under traveling and handling con- 
ditions then, parts were often damaged beyond re- 
pair. Another tendency towards stymie was that 
these hydraulic parts, made in the open shop, were 
turned out on machines used to fabricate all machine 
parts. Naturally, operators treated them the same as 
all other parts rather than with the niceties of un- 
usual craftsmanship. Nor could the general shop 
machines, used in a diversity of regular work, be 
maintained in top notch condition required for 
such delicate precision. 

The self-contained Hydraulics Department re- 
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Circle, upper right 

Carbide tipped milling machine gang cut- 

ter in North American’s special machine 
section of the hydraulics department. 


Above 
Test stand equipped with automatic pres- 
sure supply. 


Right 


The center rib functional hydraulic test 
setup. 
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sulted from dissatisfaction with things as they were 
and produced a significant metamorphosis whose re- 
sultant improvement can be measured by these facts: 
A saving of 1210 feet of part travel time (63 per 
cent), rework reduced 95 per cent (now about 


































A special carbide tipped fin- 

ishing reamer in the machine 

section of North American’s 
hydraulics department. 











negligible), manhours cut 35 per cent, scrap decreased 
75 per cent, with other advantages such as the en- 
couragement of better tooling, greater esprit de corps 
and other advantages to be mentioned later. This idea 
of installing a shop within a shop is worthy of ex- 
haustive study by any manufacturer who is searching 
for means to further improve quality, eliminate re- 
jects, drastically limit rework, assure maintenance of 
schedules and lower costs per pound per manhour per 
square foot of floor space. 

The change was a major project that naturally could 
not be made overnight. Machine parts supervision 
and management requested the North American in- 
dustrial engineering department to investigate the 
feasibility of centralizing the hydraulic department 
with complete fabricating, processing, assembling and 
testing facilities for the identical purposes stated 
which have now led to the achievements mentioned. 
Six types of information were obtained by the indus- 
trial engineers: 


Advance production schedule and 
percentage of spares and service 
orders. 

Percentage of lost time due to ab- 
senteeism, vacations, machine 
down time, etc. 

List of all hydraulic assemblies, 
component parts, number per ship, 
inter-departmental routing, etc. 


4. Tool Design Type of machine, machine routing, 
(Tool Planning Group) tooling, etc. 
5. Shop Supervision Comparison of actual time and 
standard time. 


1. Scheduling 


2. Man Hours Control 


3. Planning 
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6. Process Engineering Pre and post heat treatments, 


temperature required for so- 
lutions, estimated size of 
equipment, method of heat- 
ing, etc. 

This investigation required months of pains- 
taking effort. With it in hand, the industrial 
engineering group assigned to the centralized 
hydraulic project evolved a series of conclusions 
and procedures involving five steps, as follows: 
Step I Compiled information from the above mentioned 

sources. 
Step II Studied the routing and method of machining to 
determine if improvement could be made. 
Step III Determined the storage area required for tools, gages, 
raw stock, and equipment required. 


Step IV Determined .the loading and the type of machines re- 
quired. 


Step V Compiled a proposed operation procedure which in- 
cluded: (a) Parts Control, (b) Standardization of equip- 
ment, (c) Method of setting up machines, (d) Inspection 
procedure, (e) Personnel production control records, 
(f) De-burring of parts during machine cycle, (g) 
Training of employees, (h) System for good housekeep- 
ing and safety, (i) Procurement of tools and equipment, 
(j) Fixture handling procedure, (k) Method of stand- 
ardizing inspection. . 

Methods Engineering in the North American setup 
at Inglewood maintains close liaison with Plant Lay- 
out. The crystallized data from the foregoing steps 
therefore were presented to the Plant Layout group 
who made a template layout of the proposed hydraulics 
department in cooperation with the industrial engi- 
neering and shop supervision groups. 

The centralized department is now housed in a floor 
area of approximately 150 ft by 400 ft with 283 peo- 
ple, some 100 machines, with integrated plating, heat 
treatment, testing, inspection and assembly sections. 
The activity involves some 20 hydraulic assemblies, 
among which are landing gear struts, pressure regula- 
tors, accumulators, locking mechanisms, selector valves, 
brake cylinders. The complete cycle is within the one 
group with all castings, forgings, bar stock, tubing 
and other raw materials maintained in a stockroom 
adjacent to the department. 

The material is counted into containers and deliv- 
ered to sub-control stations on pre-determined sched- 
ule. The six sub-control] stations are equipped with a 
Telautograph system production control which notifies 
the movement of parts and records are maintained on 
master files with visual quantity checks that prevent all 
critical shortages. There is line supply completely 
through the department with special containers to 

(Turn to page 72, please) 
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The Potter Drum-Up-Ender (painted white), which was designed 
for a Colson drum truck at the Du Pont Co., enables one man to 
up-end without undue physical strain a filled drum weighing as 
much as 650 lb. It costs about $15 to make and can be placed in 
position in a few seconds, the appliance fitting over the metal 
runners with notches shaped to fit around the axle. 
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This hand riveting squeezer was designed at Ryan Aero- 

nautical Co. to rivet thin or inaccessible structures which 

do not lend themselves to machine riveting. Constructed 

of hardened steel and having roller cam action, it is used 
mostly in experimental work. 











A lathe chuck stand, devised by the Supercharger Divi- 

sion of General Electric’s Lynn River Works, facilitates 

the storing of parts after use. The main feature is the 
combination doubie link and eyebolt. 








, At Ford’s Willow Run plant a huge 400-ft oval- 
3 shaped conveyor assembly line, comprising 30 cars 


with fixtures, revolves in merry-go-round fashion at 
the rate of a complete circuit in 36 hours. Each car, 
which weighs 9000 Ib, including fixtures, carries a 
, B-24 pilot’s and radio operator’s floor assembly in 
various stages of completion as it moves from station 
to station. Control unit, tubing, wiring, cables, 
chains and furnishings, which consist of about 190 
installations, are installed at the 30 assembly sta- 
tions. When a car arrives at a station, the crew 
trained to install the particular equipment mounts 
the fixture, does the job as the car moves, then dis- 
mounts and returns to its home station. When a deck 
completes the circuit it is ready for assembly in the 
bomber. A trunnion type fixture on each car permits 
the deck to be turned over. 
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Fig. 1 — Initial Screw - Fabric 
Attachment Method. 





By Milton A. Miner 


Strength Test Engineer, 
Douglas Aircraft Company, Inc. 
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Fabric Attachment 


to Control Surfaces with Self-Threading Screws 


I ACTORS which made the devélopment of an im- 
proved fabric attachment method essential were 
numerous and urgent. The older lacing cord or stitch- 
ing methods had serious drawbacks. These methods 
had been developed to give a smooth flush surface, but 
in terms of strength had reached their limits of 
safety with airplanes which operated in the 250 to 
300 mph range. Design peak air loads of the order of 
100 to 150 pounds per square foot, although statically 
not excessive for the lacing cords, were unsafe when 
applied repeatedly, and caused the cords to wear and 
fray on the metallic edges of the ribs. 

Aside from the strength of the cords, the fall of 
Belgium in 1940 had cut off the major source of linen 
cord, which had been used in preference to all else 
because of its strength. Thus it became imperative to 
find a substitute for the linen because of the impend- 
ing shortage of that material. Another factor which 
also helped initiate the development of an improved 
attachment method was the need for rapidly increas- 
ing production. The untrained and unskilled work- 
men being employed did not readily learn the needle 
craft necessary to the lacing methods then in use, 
necessitating a more simple method. 

With the previous picture in mind, a development 
program was undertaken to investigate alternate 
methods of attaching control surface fabric to the 
metal structure. The following considerations in the 
order of their importance were evaluated: 

1. The strength was set as the minimum static test 
value which would be acceptable for aircraft with a 
level flight speed in excess of 300 mph. 

2. Resistance to repeated loads, chafing, and vibra- 
tion should be improved at least 100 per cent over the 
‘lacing cord, preferably more. 

8. Weight should not exceed lacing method by more 


than a few pounds per airplane. (One pound increase 


per thousand pounds of gross weight was considered 
-to be the maximum that could be accepted.) 
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Fig. 2—Pressure Test Box— 
Navy Type. 
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4. An entirely flush surface must bé maintained. 
5. Production methods should be more rapid, more 
amenable to mass production, and require less skill 
than lacing. 

With a realistic picture in mind of the various re- 
quirements for an improved fabric attachment, the 
first attempt at solution was a grooved rib with a metal 
retaining strip held in at intervals with self-threading 
screws. See Fig. 1 for a sketch of this method. The 
fabric was held in place by means of the metal strip 
which in turn was attached to the rib by means of 6-40 
self-threading screws. To provide a smooth surface, 
a fabric tape about two in. wide was doped to the fab- 
ric across the rib. A Navy fabric type test box 60 
in. long was used for the test. The box was twice the 
rib spacing in width. The rib was .032 24SOAL heat 
treated to ST after forming. A standard Army Air 
Force dope and camouflage paint schedule was fol- 
lowed in painting the box. Fig. 2 illustrates this test 









A-48 Self-Threading Screw 

: Shakeproof) 
0.040 245T Rib 
Fig. 3—Attachment to 
dimpled rib with self-thread- 


ing screws and dimpled 
washers. 





box. Flexible hose was connected from an air sup- 
ply source to the test box through a pressure valve. A 
mercury manometer was-also connected to the box at 
a point separate from the air hose inlet to provide a 
means for taking pressure readings. 

This test was in accordance with Navy specifications 
SR63a. The test procedure was normally to admit air 
pressure in increments of approximately 1 psi, taking 
deflection readings of the fabric and observing its be- 
havior at each increment. This procedure was con- 
tinued until some type of failure other than slight 
leakage of air through pin holes occurred. 

In this test, the metal cap strip developed 6.75 psi 
‘before failure, the screws pulling through the .032 rib 
and distorting it considerably. Comparing these re- 
sults with lacing cord data, Fig. 6, a gain of nearly 
100 per cent in strength was shown because of the 
more nearly uniform distribution of load to the fab- 
ric by the cap strip. Longer screws also would have 
improved the attachment since some screws appeared 
to have only partially cut a thread. In spite of its 
increased strength, however, this method had several 
disadvantages. 
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Fig. 4—Alternate method of Fig. 3 
type attachment. 


1. The cap strip and rib were both special parts not 
readily adaptable to the production method in use at 
that time. 

2. The cap strip and large screws were too heavy to 
meet the weight requirement. 

3. It was difficult to maintain a flush surface un- 
less the groove in the rib was made excessively deep. 
It was therefore decided that in spite of the high 
strength this method was not satisfactory. 

A new method was tried (shown in Fig. 3) in which 
ribs were individually dimpled and 4-48 100 deg flush 
head Shakeproof self-threading screws with dimpled 
washers were used. Three different spacing were; 
tried. The one-in. spacing test averaged 8.8 psi, the 
two-in. spacing and the three-in. spacing 5.1 psi. 
Failure occurred in the fabric in each case. After 


four successive tests in which the same screws were! 





used in the same rib, two screws pulled out; however, 
the actual failure again was due to splitting of the 
fabric and tape. To obtain test pressures above 5.5 psi, 
it was necessary to use a double thickness of fabrics 
and a three-in. wide tape over the screws, otherwise 
the fabric and tape would fail prematurely. 

A method similar to that tested here and shown in 
Fig. 4 was considered but was not tested. Once again a 
review of the various requirements for improving 
fabric attachment showed that although very satis- 
factory strength properties were obtained, other fac- 
tors showed this method unsatisfactory for production.) 
The screws were found to be difficult to install both 













Standard Cotton Fabric 
vO 2 in wide Pinked Tape / 









4-48 100° Flush Head Type I 
Shakeproof Self-Threading 
Screw Yin Long with Gimiet 
Point and Phillips Head 





S 1035088-0.025 in (min) Rib (0.020 Rib satistactory 
for Des. Max. Pressure upto 2/2 psi; 360 psf) 


Fig. 5—Screw Attachment of the 
standard former lacing rib. 
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HYURAUHG BALANCE 


CANCELS OUT BEARING LOADS 
And Means MUCH LONGER PUMP LIFE 
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Diagram showing patented “Hydraulic 


Balance” construction. 


As illustrated by the diagram above, equal and opposing 
pressure areas are provided on the outlet side and on 
the inlet side of Vickers Balanced Vane Type Pumps. 
The equal and opposing radial hydraulic thrust loads 
cancel each other . . . consequently there are no bearing 
loads resulting from pressure. The major cause for wear 
is thus completely eliminated and the result is much 
longer pump life. This “Hydraulic Balance” construc- 
tion is exclusive with Vickers Vane Type Pumps; it 


also permits an unusual design compactness and is an 


VICKERS Incorporated * 1428 OAKMAN BLVD. e DETROIT 
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important reason for the exceptionally high efficiency 


of these pumps. 

Vickers Balanced Vane Type Pumps are available 
in single-stage for 1000 psi (see Bulletin 40-25a) ; 
two-stage for 2000 psi (see Bulletin 40-16) and also 
two-pressure, large-small volume (see Bulletin 38-14). 
Vickers Application Engineers will gladly discuss with 
you the many different types of hydraulic power and 
control circuits on which these pumps have improved 


machine performance. Write the office nearest you. 


32, MICHIGAN 


Application Engineering Offices: CHICAGO - CLEVELAND - DETROIT - LOS ANGELES - NEWARK - PHILADELPHIA - ROCHESTER - ROCKFORD - TULSA - WORCESTER 
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for Every Hydraulic Power and Control Function 
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Fig. 6 — Approximate relation- 
ship between fabric bursting 
pressure or attachment failure 
and rib spacing. 
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because of the blunt end which had to 
penetrate the tape and fabric and also 
because of the slotted head which did not 
center properly in a power screw driver 
The power driver tended to jump 
from the slot and often punctured the fab- 
Also, individual dimples alorg the 
rib were considered unsatisfactory from a 
production standpoint since the ribs were 
manufactured by the Guerin hydro-press 
method and sufficient pressure was not 
available for forming the dimples. 

At this point a separate test was made 
to determine the corrosion characteristics 
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Table I—Vibration Test Results 


Type Failure 


Fabric rips. 
Fabric rips. 


Fabric rips. 
Fabric rips. 
Screws pull out. 
Fabric rips. 
Screws pull out. 
Fabric rips. 
Screws pull out. 


Fabric rips. 
Fabric rips. 


Fabric rips. 


Fabric rips. 
Screws pull out. 


Fabric rips. 
Fabric rips. 


Fabric rips. 
Fabric rips. 


* This figure is obtained by multiplying rib spacin P.S.1. 
A dash indicates no test. ie aid 

















4-48° Seif- 
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at 2in 0.C.for Fabric 
Attachment. St'd A.C. 
Dope and Fabric 


Shot Bag (72 Ib4q.ft) 


Fig. 7 — Frame for vibration tests. Table I 


of the steel screw in the aluminum alloy sheet. After 
980 hours no sign of corrosion was found between the 
screws and the sheet, although the 24STAL sheet was 
pitted at some points away from the screws. 

From the results of the previous test, it was de- 
termined that further requirements for establishing 
a satisfactory fabric attachment method should be 
that the standard rib form (Fig. 5) should be used 
and that 4 psi in an .020 gage 24STAL rib also would 
be necessary. Tests were made at various rib spaces 
and screw spaces to determine the limitations of this 
method. Washers of .032 gage 24STAL were found 
to be reasonably satisfactory. The addition of a Gim- 
let point and a Phillip recess head to the screw greatly 
improved the installation characteristics of this 
method. 

Fig. 5 gives the details of the general method used 
with this type of installation. The covering of the 
control surface of ‘an experimental airplane was done 
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vibration Test Results. 


by this method with entirely satisfactory results. 
Test results are shown on the curve—Fig. 6. 

The ribs were formed in the conventional way, then 
holes were drilled or punched for the screw. Spacings 
ranged one in. to three in., according to load. The 
fabric was fitted to the surface frame in the same 
way as for lacing, a 7/16 in. tape was located in the 
depression on the rib, and washers were installed with 
the required spacing by means of a cellulose scotch 
tape strip, which was applied in 12 in. to 15 in. lengths. 
Screw holes were located with an-awl, and the screws 
then were driven with the washers in place. A maxi- 
mum torque of 6 lb-in. was applied to the screws. If 
the thread was stripped, a 6-40 screw was substituted 
for the 4-48. The joint then was covered with a 
pinked tape and doped in the usual way. It was recom- 
mended that the screws be driven with a pneumatic- 
power screw driver with magnetic tip. 

In most of the tests on the pressure box, the fabric 
failed before the screws. In a test on a specimen with 
9-in. spacing of 0.020-in. ribs and 4-48 screws spaced 
1.5 in., failure occurred at 5.4 psi by pulling out of the 
screws. With a specimen of 0.025-in. stock, but other- 
wise similar, failure occurred at 4.4 psi, but in this 
case the failure was in the fabric. With a 13-in. rib 
spacing, all of the test values were somewhat lower, 
ranging between 2.7 and 3.7 psi. These tests showed 
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When you compare the advantages of Torrington 
Needle Bearings. with the “‘must” requirements of 
aircraft engineering you see immediately why these 
modern anti-friction units are so widely used. 


Their light weight, compact design, high capacity, 
greater stability and low friction coefficient offer a 
combination of advantages that is contributing to 
improved performance and increased efficiency in 
many fields. 


With experience in thousands of different Needle 
Bearing applications, Torrington’s engineering staff 
can assist you in securing maximum benefits of their 
use. Preview the possibilities now while your plans 
are on the drawing board. Send for a copy of the 
Torrington Needle Bearing Catalog which gives 
data on the range of types available for modern 
design needs. 


THE TORRINGTON COMPANY 
TORRINGTON, CONN. + SOUTH BEND 21, IND. 


Boston Philadelphia Detroit Cleveland Seattle 
San Francisco Los Angeles Toronto London, England 
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Fig. 8 — Curves of failing pressure vs. 

screw spacing and failing pressure rs. 

rib spacing. Actual test data are plotted 

in this chart; for design purposes the 

author recommends using 80 per cent of 
ultimate test values. 


that washers of 
0.032-in. material 


by reducing the screw spacing, but, of course, the 
strength of the fabric is the tactor which limits the 
strength of the covering as a whole. For a spacing 
of 2 in., the weight is substantially the same as with 
laced attachments. 

Caution should be exercised when making use of the 
curves of Fig. 6 as the data for these curves were ob- 
tained by the application of various procedures and 
methods, although in a general way the results are 
comparable. It should also be pointed out that in some 
cases failure occurred in the fabric, while in other 
cases the attachment failed. Improvements in the 
method of fabrication are expected from the use of 
a pointed screw with a Phillips recessed head. 

To compare the behavior of the screw-washer at- 
tachment with that of the laced attachment under 
vibration, a test was made on a small Army type 
vibrator. Two identical boxes of the design shown in 
Fig. 7 were made. Fabric was laced to the ribs of 
one box, and attached to the ribs of the other with 
screws and washers. The fabric of each box was then 
doped and painted. Both boxes were vibrated “to 
failure” on the vibrator. In this test, the screw- 
washer attachment developed the full rib strength— 

that is, the rib 
failed in fatigue, 
whereas the 
washers, fabric 








gave greater 
strength than a 
continuous strip 
0.020-in. thick, 
and besides they 
were easier to 
fabricate and in- 
stall. With a 2-in. 
spacing of 
screws, the screw 
attachment 


and screws were 
undamaged. The 
laced attachment, 
on the other hand, 
did not show the 
full fabric 
strength, the 
cords fraying and 
breaking in a 
relatively short 
time. 





weighed about 9 
per cent more 
than the lacing 
attachment; that is, the screws and washers 
weighed that much more than the lacing cord 
used, all other elements being the same with 
both methods of attachment. For a C-54 rud- 
der the actual weight difference was only 0.15 


The screw- 
washer method of 
attachment 


Fig. 9—Plastic washer in Navy having been 


test box showing poor flushness 
of surface. 





Ib, and it was surmised that refinements in 
the method would completely wipe out this 
difference. A reduction in the balance weight 
required and an increase in the strength of 
the attachment could be affected by spacing 
the screws 1.5 in. over the forward half of the 
lacing rib, and 2.5:in. over the rear portion. 
The load distribution over a movable control 
surface made this differential spacing ad- 
vantageous. 

In these tests, the screw attachment of Fig. 
5 showed strength equal to the bursting 
strength of the fabric, with ribs of 0.020 gage 
and over, and screw spacings of 1.5 in. Rib 
spacings were found to affect the fabric 
strength greatly, as shown in Fig. 6. The 
strength of the attachment can be increased 
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Fig. 10—Shakeproof SP1351-4-4 screw- 


washer assemblies. 
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It is reported that....... 


So tough is one new kind of glass 
that a searchlight lens made of it 
resists the heat of an 800 million 
candlepower lamp even though snow 
falls on the outside. “T'uf-flex’’, Lib- 
by-Owens-F ord. 


set ready with GONE for tomorrow 


Thermite (as used in incendiary 
bombs) has been applied to the 
demolition of metal structures. Mc- 
Graw-Hill Overseas Digest. 


set ready with GU NE for temorrow 


A new magnetic floor sweeper for 
factories looks like a lawn mower 
and picks up nails, scrap, small parts, 
and tools. Stearns Magnetic Mfg. 
Co., Milwaukee. 


set ready with GONE for tomorrow 


One of our aircraft manufacturers 
has complete plans for fitting a new 
fuselage, with luxurious interior, to 
the wings and engines of war-time 
bombers. Consolidated V ultee Aircraft 
Corporation. 


get ready with CONE for tomorrow 


' In a newly-designed twelve-story 

parking garage, a single attendant 
can put away or bring out any one 
of 110 automobiles by merely push- 
ing a button. Park-O-Mat Co., Los 
Angeles. 


get ready with G 0 N E for tomorrow 


Plans are well advanced for an- 
nual trade fairs, on the European 
plan, in several American cities. Bu- 


_ reau of Foreign and Domestic Com- 
| merce, Washington, D. C. 


set ready with CONE for tomorrow 


Two hundred police chiefs re- 
cently witnessed a demonstration of 
a tiny radio receiver about the size 
of a pack of playing cards. Hytron 
Corporation, Salem, Mass. 


get eeady with CONE for tomorrow 


The “Axonograph” is a device 
that photographically produces an 
axonometric drawing directly from 


’ a blueprint. Glenn L. Martin Co., 


Baltimore. 


(Advertisement) 


One manufacturer of electric ap- 
pliances is already displaying his 
post-war models in order to gauge 
public tastes and preferences. Proc- 
tor Electric Co., Philadelphia. 


et ready with CONE for tomorrow 


“Fly-it-yourself” service is being 
planned on a basis similar to that of 
the familiar rented automobile serv- 
ice. R. S. Robie, Boston. 


get ready wilt CU ‘ | for tomorrow 


A ‘“slot-machine” mail box ac- 
cepts payment, stamps a letter and 
holds it for collection. “Mazlomat”, 
Pitney-Bowes, Stamford, Conn. 


i} ' ONI ior tomorrow 


A new molding plastic is non- 
organic and will stand heat to 420° 
centigrade. Mycatex Corp., Clifton, 
W..g. 
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A new chemical, when sprayed on 
the soil of gardens, is absorbed by 
the plant and kills many insects and 
fungi. By this means. potato crops 
are said to have been increased as 
much as 40 bushels per acre. Rohm 
and Haas Co. 


get ready with GONE for tomorrow 


A prominent scientist states that 
he believes that a temperature of 
absolute zero (—273.1°.C.) may 
soon be attained. Prof. Peter Debye, 
Cornell Univ. 


get ready with CONE for tomerrow 


The new space-saving square milk 
bottles are already in use by one 
dairy. Sanitary Farm Dairies, Cedar 
Rapids, Iowa. 


get ready with CONE for tomorrow 


An electric motor has been built 
that develops 30 horsepower and 
weighs only 57 pounds. General Elec- 
tric Co. 


get ready with CONE for tomorrow 


Paper forms for poured concrete 
are being used. Sonoco Products Co., 
Hartsville, S.C. 
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shown to have desirable characteristics, a series of 
tests was run to determine the effects of variations in 
rib gage, rib spacing, and screw spacing on the 
strength of the attachment under pressure. These 
tests also were conducted on Navy pressure boxes, in 
the manner already described, and the results of Table 
| are plotted in Fig. 8. It will be seen that the strength 
varies inversely as both the rib spacing and the screw 
spacing. The graphs represent the average strengths 
of 0.025-in. and 0.032-in. ribs. For design purposes it 
is recommended to use 80 per cent of the test values. 

Tests were made also with washers of a plastic ma- 
terial (Micarta, a laminated, cloth-base phenolic), and 
showed that an assembly comprised of such washers 
has the same strength under pressure as the metal 
washer-fabric assembly. However, the plastic washer 
was not completely satisfactory because with it the 
fabric was not entirely flush. See Fig. 9. This as- 
sembly failed under a pressure of 5.28 psi in the pres- 
sure box, at which pressure the washers broke through 
the hole. With 24STAL washers, the assembly sus- 
tained a pressure of 5.10 psi at which 
pressure the fabric tore away. The plas- 
tic washers had the shape of cylindrical 
segments. To make the fabric surface 
come flush, the plastic washer would have 
to be made thinner, which would reduce 
its strength. It was planned to make these 
washers by an injection moulding proc- 
ess. The fibers of the fabric base then 
would not be cut by machining, and it 
was believed that this would compensate 
for the loss of strength due to the reduc- 
tion in thickness of the washer. 

It was decided to attach the control sur- 
face fabric of the A-20 model by the screw- 
washer method, and to retain the stand- 
ard beaded rib, which was used when the 
fabric was attached by lacing, until a more 
satisfactory attaching unit could be ob- 
tained. In this connection, a study was 
made to determine the most satisfactory 
type of washer for use with Shakeproof 
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Fig. 11 Typical failure of SP1351-4-4 screw-washer 
assembly in .020 24STAL rib using AN-DDD-T 9/a 


4-48 screws with 100 deg head. This. 
study led to the following conclusions 
regarding the necessary characteris- 
tics of such a washer: 

1. It must be strong enough to re- 
sist the bending moment imposed on 
it by air pressure. 

2. It must have sufficient fabric con- 
tact area to prevent the fabric from 
tearing around it. 

3. It must be soft enough to con- 
form to the rib contour without strip- 
ping the screw which is pulling it 
into place. 

4. It must center itself around the 
screw in the rib bead. : 

5. It should be easy to install even 
though the fabric is already laced in 
place. 

6. It should be a standard part if 
possible, preferably an AN part. 


It was found that the AN960-A6 washer met these 
requirements best, and this washer therefore was 


adopted. 


Tests were made using the AN960-AD6 (and similar) 
washers in .020 ribs of 24SOAL formed and then heat 
treated to ST. The testing technique was modified 
from that previously used in that a one psi load was 
applied and removed ten times before the ultimate 
strength was determined. Using this loading tech- 
nique, the following results were obtained: 

a. Petaluma $1912 linen cord laced and tied through 
holes 11%, in. on centers failed at 2.95 psi, the cord 
breaking at the lacing hole edges. 

b. Shakeproof SP1228-4-4 screws with AN960-A6 
washers at 114 in. on center failed at pressures vary- 
ing from 4.67 psi to 5.30 psi the screws pulling out of 
the ribs forming a reverse dimple and badly distorting 


the rib. 


c. Shakeproof SP1351-4-4 screw-washer assemblies 
(Fig. 10) 114 in. on center using AN-DDD-T-91la Type 


(Turn to page 88, please) 
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Fig. 12—Degree of flushness attained with SP1228-4-4 
screw and AN-960-A6 washer (Same result is approximated 






with SP1351-4-4 assembly). 
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ENGINE —TOOL ROOM — AUTOMATIC — OIL COUNTRY LATHES oo 
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@ The Merchant 
Marine Division of Westinghouse Electric 
and Manufacturing Company installed this 
14" toolroom lathe on the merits of its sim- 
plified method of setting the tool to work 


—a feature obtainable only on Lodge and 
Shipley Lathes. 


An important advantage of this lathe—in 
addition to its usual tool room applications 
—is the universal relieving attachment 
with exclusive operating conveniences to 
reduce setup time. Highly adaptable and 
simple to operate, this precision unit can 
be used for right or left hand leads; end, 
internal or external, plain, angular, or 
spiral, relieving work. 


At Westinghouse, Lodge and Shipley’s en- 
gine and toolroom lathes—14” or 25''— 

















meet highest standards of lathe perform- 
ance. On your work, too, whether standard 
or special, Lodge and Shipley Engineers can 
help turn it better at lower cost. For further 
details on L & S tool room lathes and uni- 
versal relieving attachment, write on your 
company letterhead for Bulletin 508-BO. 
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Industry Farther F rom 


Reconversion Than Year Ago. 


Munitions Program Calls for More Equipment Which 
Must Be Removed Before Peacetime Production Begins 


“Physically, we are farther away 
from reconversion to production of 
automobiles than we were a year ago.” 
That statement by an executive of a 
large peacetime automobile builder 
pretty well points up what at least part 
of the industry faces as it goes into its 
fourth year of war production. The 
company of this particular spokesmen 
is now involved in an expanding muni- 
tions program which will require more 
men and equipment than it has been 
using on this phase of war production 
in the past. Because the item is 
ammunition, this will mean that there 
will be just that much more equipment 
to be cleared out before production of 
the normal peacetime product can be re- 
sumed. It is true, of course, that some 
automobile companies have at least 
part of their facilities tied up with 
items of a nature that will not be 
greatly affected by reconversion, such 
as trucks or engines for military ve- 
hicles, but on the whole there is little 
doubt that the auto industry is the most 
completely scrambled of all the major 
industries and will face the biggest job 
in getting its facilities untangled be- 
fore it can go back to making cars. 

The outlook at the beginning of 
1945, however, probably is a shade less 
sober than it was a year ago. During 
the year just past, the industry hit the 
high point of the war in optimism as 
far as getting back to peacetime pro- 
duction. The great military victories 
of mid-summer and early autumn 
touched off a great flurry of reconver- 
sion talk that in view of the prospects 
existing then was justified. Even the 
highest military authorities were free- 
ly predicting the end of the war in 
Europe by late fall. Industry spokes- 
men, knowing how little had been done 
to prepare for quick reconversion and 
knowing that certain moves would have 
to be made if they were not going to 
be caught short, pressed for action on 
procedures necessary to clear plants, 
get needed specifications, obtain the re- 
quired machine tools and equipment, 
and other pre-conversion measures. 
And it met with a modest amount of 
success. A small number of men have 
been released for planning, redesign- 
ing, specification writing, and other 
paper work. Limited work on experi- 
mental models has been authorized. 
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Machine tools for the industry now are 
on an equal footing with orders from 
other industries, which are second 
only to priority-rated military orders. 
This has not meant a great deal as yet, 
but a few machines have been deliv- 
ered and the number will increase, al- 
though slowly. Greatest difficulty is 
with heavy special machines, which re- 
quire as long as six months to build. 
There is little reconversion talk now, 
however. The emphasis is all on mili- 
tary production. The military situa- 
tion at the end of the year has prompted 
a resurgence of war production de- 
mands approaching a state of alarm. 
Plans for reconversion have been 


Mills Prepare to Increase 
Production of Carbon Steel 


100,000 Tons per Month Additional Will Be 
Required to Bring Shell Supply Up to Maximum 


By W. C. Hirsch 


Steel producers are making good 
progress in re-arranging mill schedules 
so as to provide the Army and Navy 
with the additional 100,000 tons of car- 
bon steel a month, which, it is figured, 
will be needed to bring shell supply up 
to the contemplated maximum. With 
all shell steel being hot-topped, capacity 
of mills for applying this process is 
coming in for special study. The out- 
look for sheet deliveries is dismal, the 
earliest for hot-rolled now being May 
and for cold-rolled April. The urgency 
of the shell steel program is the cause 
of tightness in the supply of a number 
of inter-related forms, such as large 
size hot-rolled bars. Aside from the 
necessary production adjustments to 
carry out the enlarged ordnance pro- 
gram, it will be necessary to subject 
to re-examination all the conclusions 
drawn from earlier stages of the war. 
It had been generally assumed up to 
now that the war demand for alloy 
steels had been nearly, if not entirely 
met, and that during the remaining 
war period interest would center in 
plain carbon steel. There has been no 


enDUSTRY 


thrown in the discard, and WPB Chief 
J. A. Krug now states that reconver- 
sion may be retarded for some time 
after the fall of Germany because of 
the armament program now projected. 

A look at some of the major auto- 
mobile companies shows how deeply 
they are involved in this program and 
indicates why they will continue to be 
tied up for some time to come, some 
of them even after the war with Ger- 
many is over and conceivably until the 
end of the war with Japan. Following 
is a year-end review of four companies 
showing the war items they are pro- 
ducing: 

Ford—Aircraft engines; V-8, four- 
and six-cylinder engines for military 
vehicles; tank engines; B-24 bombers; 
gliders; jeeps, military cargo trucks; 
M-20 utility command cars; armored 
cars; universal carriers; jettison gas 
tanks; steel, parts for trucks and ve- 
hicles, aircraft engines, gliders; paints 
for military vehicles, and robot engine 
parts. The majority of the company’s 


(Turn to page 92, please) 


















































noticeable increase in alloy steel in- 
quiries since the enlarged expectations 
of the armed forces have become known, 
but abrupt changes in the war pro- 
gram have now come to be accepted as 
possibilities that can not be ruled out, 
and steel producers refrain from ex- 
pressing any opinion as to the outlook 
for alloy steels. Filing of petitions by 
representative steel producers for OPA 
sanction of higher prices, so as to off- 
set increased production costs, espe-/ 
cially those stemming from recent War 
Labor Board wage rulings, is looked 
upon as the beginning of lengthy pro- 
ceedings during the pendency of which 
the market’s price structure is bound 
to be a cause of worry to both pro- 
ducers and consumers. 

Especially marked was the impact of 
the change in the attitude of the armed 
services regarding their 1945 require- 
ments on a number of non-ferrous 
metals. Although nothing has hap- 
pened to alter the picture of adequate 
stocks of aluminum ingot metal, man- 
power shertage in fabricating plants 
has further aggravated conditions with 
reference to deliveries of aluminum 
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RHIGH STRENGTH/WEIGHT RATIO This speedboat 


; propeller shaft, made from Carpenter No. 8 Free-Machining 
Ger- § S.inless transmits maximum horsepower through a mini- 
1 the @ ™°™ diameter. The shaft must remain absolutely straight, 

° even when subjected to sudden power and torque thrusts. 
WIN & And this Stainless provides ample protection against salt 
anies §& water corrosion. If you are looking for similar advantages 

in your postwar products, investigate easy-working 
pro- Carpenter Stainless Steels now! 
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Be MALLS Stoker worms like this in thousands 

Lun of homes and industrial plants can be installed and for- 

gotten. Carpenter Stainless Steels Nos. 4 & 6 provide the 

wear and corrosion resistant qualities necessary to keep 
them constantly on the job. 
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No. 4-Cb used in aircraft exhaust manifolds like that 

War shown above, are typical of a variety of Stainless grades 

oked that meet specific high temperature service requirements. 
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The Carpenter Steel Company, 103 W. Bern Street, Reading, Pa. 


( arpenter STAINLESS STEELS 


BRANCHES AT 
Chicago, Cleveland, Detroit, Hartford, 
St. Louis, Indianapolis, New York, Philadelphia 





Have you considered the many advantages that can be 
obtained for your new or redesigned products through the 
special physical properties provided by Carpenter Stainless 
Steels? Right here may be the answer to giving your postwar 
products greater utility, broader sales appeal. 


Carpenter, as pioneer in the development of soft and ductile 
Stainless Strip and inventor of Free-Machining Stainless bar 
stock—has always made a specialty of producing Stainless 
Steels to do specific jobs. Our experienced representatives can 
help you select the Carpenter Stainless grades whose physical 
properties most fully meet your requirements. Careful labora- 
tory control and exacting inspection assure uniformity, lot after 
lot, in the Stainless you receive. 


Call in your nearby Carpenter representative now and take 
full advantage of his diversified experience in helping to get 
the best results with Stainless. But do it today, for planning 
time is getting short. 
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sheets and extruded shapes. As a re- 

sult the WPB has taken steps to coun- 

teract the impression that because there 

is a sufficient supply of primary alumi- 

hum the supply of fabricated products 
is easy. 

A ceiling price of 3% cents a pound 
for converting aluminum scrap solids 
into ingots on a toll basis has been 
established, which tends to bring great- 
er regularity into the secondary alumi- 
num market. It is the contention 
of the Aluminum Industry Advisory 
Committee of WPB that recent reports 
of exceedingly heavy stocks of wrecked 
aviation scrap have been unduly exag- 
gerated. The supply situation, which 
existed in copper and brass products in 
mid-November, when it was considered 


adequate for essential requirements, 
has completely changed as a result of 
increased demand by both Army and 
Navy for 1945 deliveries. Waterbury 
brass mills hope for some relief from 
the manpower shortage as the result 
of importation of Jamaica laborers for 
the duration. Latest information re- 
garding the negotiations with Bolivian 
emissaries to arrive at a price accept- 
able to them for tin is that agreement 
has been virtually reached on.a basis of 
63% cents a pound, compared with 60 
cents, the price since Jan. 1, 1942, and 
the original contract price of 48% 
cents. The U. S. Government, how- 
ever, is expected to maintain the 52-cent 
ceiling price of tin, the American tax- 
payer footing the resulting loss. 


Rights of Management Defined in Recent 
Ruling by Regional WLB at Detroit 


The regional War Labor Board at 
Detroit recently handed down two sig- 
nificant rulings, one dealing with inclu- 
sion in the union contract of a clause 
defining the rights of management, 
and the other concerned with for- 
feiture of seniority rights in cases of 
unjustified absenteeism. 

The mere fact that a ruling is nec- 
essary to outline the rights of an em- 
ployer in a contract with his employes 
shows how far the pendulum has 
swung toward labor in recent years. A 
decade ago, it would have been thought 
inconceivable that certain fundamental 
and necessary prerogatives of manage- 
ment would one day be in such jeop- 
ardy of encroachments that they would 
have to be specifically defined as an 
element of a labor agreement. 

The ruling grew out of representa- 
tions made by Sealed Power Corp., 
Muskegon Heights, Mich., that misun- 
derstanding, confusion and filing of 
unnecessary grievances resulted in its 
relations with the UAW-CIO because 
the specific rights of management were 
not included in its labor contract. The 
clause, approved by WLB, over the 
dissenting vote of the labor member, 
holds that: 


“The management has responsibility 
to direct the operation of the com- 
pany and to determine the number. and 
location of its plant or plants and de- 
partments thereunder, products to be 
manufactured, methods, processes, 
means of manufacturing, sources, ma- 
terials, supplies and disposition of 
products. The company also has the 
right to discipline or discharge any 
employe for just cause and to transfer 
and lay off because of lack of work, or 
for other legitimate reasons; provided 
that none of these functions of man- 
agement shall be exercised so as to 
abrogate or nullify any specific provi- 
sion of this contract. Any dispute 
arising therefrom shall be taken up 
and adjusted under the regular griev- 
ance procedure.” 

In its ruling on abrogation of senior- 
ity rights for chronic and unjustified 
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absence from the job, the board held 
that 30 employes of the Michigan Mal- 
leable Iron Co., Detroit, were justi- 


-fiably shorn of their seniority for being 


absent from work for three days with- 
out valid reason because such absentee- 
ism was violation of the contract 
which the UAW-CIO local held with 
the company. The particular clause 
under which the management took ac- 
tion in December, 1948, provides that 
employe shall lose seniority by quit- 
ting, discharge for cause, staying off 
the job for three working days, or 
habitually laying off without notifying 
the company. In its counterclaim, the 
union stated that seniority is the rec- 
ognizable property of the individual 
and not something that can be granted 
or withheld by the company, and that 
a time penalty as a punishment would 
be more fair. 


GM to Transfer Aircraft 
Development Section 


A definite move toward participa- 
tion in the postwar commercial aviation 
engine field by General Motors Corp. 
is indicated by the recently announced 
transfer of the Aircraft Development 
Section from the Fisher Body Div. at 
Cleveland to the Allison Div. at In- 
dianapolis. 

The move, effective next Feb. 1, will 
consolidate the activities of the Alli- 
son Div., which now is producing air- 
craft engines, and the Fisher Body 
unit, which is engaged in development 
of aircraft engine installations and as- 
sociated problems under the direction 
of Don Berlin. It completes plans 
long under development to provide Alli- 
son with experienced aircraft personnel 
and suitable facilities for development 
and test of engine applications in 
planes. Flight test facilities, including 
a large hangar and work shops, now 
are nearing completion. Current work 
will be confined to military require- 
ments, but application of Allison en- 
gines to commercial aircraft will begin 
as soon as possible. 
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Stout Named Chairman of 
AAC Shows Committee 


George W. Stout, advertising man: 
ger of the Perfect Circle Companie 
has been appointed chairman of th 
Automotive Advertisers Council’s con 
mittee on shows. 

This committee has the importa 
job of interpreting to the industry t 
viewpoint of the advertising executive 
who are members of the AAC. Al! ¢ 
them are directly concerned with th 
effectiveness with which automoiiy 
trade shows are conducted, especial 
shows which are national or region 
in character. 


Through its shows committee, unde 
Mr. Stout’s chairmanship, the Counce 
will continue its close cooperation wit! 
MEMA, MEWA and NSPA in arriy 
ing at the kind of a trade shows pr 
gram which will make possible the wid 
est participation by all branches ¢ 
the business and the greatest benefit 
in contacts and knowledge gained. 
































More Anti-Friction 
Bearings Now Available 




















Supplies of anti-friction bearing 
now are easier than they were a fey 
months ago, although some of th 
larger sizes still are tight, according 
WPB. Bearings ranging in size fron 
53 mm to 100 mm, used in such mili 
tary equipment as machine tools in th 
heavy artillery program, transmission 
for trucks and automotive equipment 
such as jeeps, still are in short supply 
This situation may change within 6 
days, however, because this category 0 
bearing is currently covered by spo 
deliveries of 30 to 60 days as co 
trasted with the normal delivery tim 
of six to seven months in the bearin 
industry. 























































































CALENDAR 




















Conventions and Meetings 


SAE Annual Meeting, Detroit Jan. 8- 
Natl. Automobile Dealer Annual Con- 
vention, Chicago Jan. 29-3 
Automotive Electric Assoc., Chicago 
Feb. 5-1 
Motor & Equipment Wholesalers Assoc., 
Annual Meeting, Chicago Feb. 2-2 
Amer. Soc. for Testing Materials, Pitts- 
burgh Feb. 2 
SAE Aeronautic Meeting, New York 
April 4- 
American Foundrymen’s Assoc., De- 
troit April 30-May 
SAE Transportation and Maintenance 
Meeting, Pittsburgh May 2- 
Pan - American Aircraft Exposition, 
Dallas, Texas May 20-2 
SAE War Materiel Meeting, Detroit 
June 4- 


American Society for Testing Materials, : 
Annual Meeting, Buffalo June 18-23% 


SAE Tractor Meeting, Milwaukee . 
Sept. 12-19% 
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TOP AND SIDE OF COCKPIT ON 


“9 BELL AIRCRAFT’S P-59A AIRACOMET 


Protected by Du Pont “Lucite’’ Methyl Methacrylate Resin Sheets 


































Coe distinction of this Army Air Force jet- 
propelled plane is the absence of a propeller—which 
allows it to be built low to the ground. Weighing 
more than five tons, the P-59A Airacomet is prac- 
tically vibrationless and has a speed of over 400 
miles per hour—driven by the powerful thrust of 
the gases leaving the nozzles of the jet engines. 


These are top and side 
sections of cockpitenclo- 
sure.Workeris polishing 
dome-shaped ‘“‘Lucite”’ 
landing light lens. 


Transparent enclosures of “Lucite” methyl 
methacrylate resin are installed in the top and side 
sections of the cockpit canopy. In addition, a 
dome-shaped lens of “‘Lucite’’ protécts the landing 
light located in the tip of the nose. 


The crystal-clear transparency, light weight, ex- 
cellent tensile properties, ease of forming, finishing 
and mounting make it suitable for a wide variety of 
aircraft applications. 
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eb. 5-1 E.1.du Pont de Nemours & Co. (Inc.), Plastics 
~~ e Department, Arlington, N. J., or 5801 South 
tts- Broadway, Los Angeles 3, California. In Canada: 






Feb. 4) Canadian Industries, Ltd., Box 10, Montreal. 


DU PONT PLASTICS 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 
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Increased Facilities for 
Making Heavy-Duty Tires 

The heavy-duty truck tire situation 
is now more critical than it was three 
months ago. Present wear on military 
tires in Europe is so great that WPB 
has declared the tire production pro- 
gram to be the most critical of the en- 
tire munitions program, and has given 
it top urgency rating. Commercial 
truck operators, who had been looking 
for some relief in the first quarter_of 
this year, will be on even more strin- 
gent rations than they have been for 
the past several months. Latest esti- 
mates indicate that they will be able to 


get only about half their requirements 
during the first quarter. 

To meet the critical need for mili- 
tary tires, WPB is moving for an in- 
crease of one million units per quarter 
through construction of new facilities 
which may cost up to $100 million. 
Each tire manufacturer has_ been 
asked to inform WPB what additional 
equipment is necessary to remove pro- 
duction bottlenecks. Top priority will 
be given procurement of this equip- 
ment so that maximum production 
may be obtained in each plant. Both 
labor and mangement in the rubber 
industry have agreed to spur produc- 
tion by going on a seven-day week for 


iw 


the next three months. WMC has beg 
asked to have tire plants qualifyiy 
under the urgency list assigned a mar 
power referral rating above thai , 
other plants now on the urgency lis 
with the exception of certain secr 
projects. Present production of mil 
tary tires of all types now stands ; 
about 4.1 million per quarter. Ii 
not expected that the new level of 6 
million per quarter will be reached u 
til the last quarter of this year. 








Not Millions — but Billions — not one or two 
or three — but actually more than THREE 
BILLION Hoover Products have been supplied 


for War Equipment. 


For use in more than two thousand different 
types of War Apparatus— from tiny delicate 
super-precision instruments, to giant Ships — 
Guns — Tanks — Planes — Machine Tools 
and Trucks — the really tough jobs where pre- 
cision and brute strength are essentials. 


Hats off to the Hoover Men and Women who 
have produced more than THREE BILLION 


Hoover Ball Bearings 


Hoover Balls 


Hoover Tapered Roller Bearings 


the combination which has earned the Army: 


Navy “E” Award. 
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Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Auto. 
MOTIVE AND AVIATION INDUSTRIES 


Continued expansion of general 
business activity is indicated. The 
New York Times index for the week 
ended Dec. 9 stands at 145.4 as 
against 144.5 for the preceding week 
and 148.0 a year ago. 

Department store sales, as_ re- 
ported by the Federal Reserve Board, 
rose from 303 to 363 per cent of the 
1935-39 average during the week 
ended Dec. 9. The indicated total is 
22 per cent above that for the cor- 
responding period last year, as against 
a@ rise of 13 per cent reported a week 
earlier. The aggregate figure for 1944 
to date is 10 per cent above the com- 
parable sum last year. 

Railway freight loadings during the 
week ended Dec. 9 totaled 793,554 
cars, 1.8 per cent below the figure 
for the preceding week and 3.6 per 
cent less than the number reported 
a year ago. 

Electric power production increased 
moderately during the week ended 
Dec. 16 but remained below the cor- 
responding level in 1943, showing a 
year-to-year decline of 1.1 per cent, 
as compared with a similar reduction 
of 0.6 per cent recorded a week 
earlier. 

Crude oil production in the same 
period averaged 4,695,600 barrels 
dally, 8850 barrels below the figure 
for the week before and 17,300 bar- 
rels less than the output recommended 
by the Petroleum Administration for 
War. 

Production of bituminous coal dur- 
ing the week ended Dec. 2 is estimated 
at 11,835,000 net tons, 535,000 tons 
above the output in the preceding 
week but substantially below that for 
the corresponding period in 1943. 
Total production so far in 1944 is 
6.1 per cent greater than the com- 
parable quantity last year. 

Engineering construction contracts 
awarded during the week ended Dec. 
14, according to Engineering News- 
Record, totaled $31,757,000, as against 
$18,125,000 in the preceding week and 


the comparable sum in 1943, with a 
decline of 26 per cent in private con- 
struction accompanied by a drop of 
47 per cent in public awards. 

The Irving Fisher index of whole- 
sale commodity prices for the week 
ended Dec. 15 stands at an all-time 
peak of 114.13 per cent of the 1926 
average, as against 114.07 a week 
earlier and 111.65 a year ago. 

Member bank reserve balances de- 
creased $92,000,000 during the week 
ended Dec. 13, with excess reserves 
declining $100,000,000 to an estimated 
total of  $1,300,000,000. Aggregate 
loans and investments of reporting 
members increased $921,000,000 in the 
same period, including a rise of $38,- 
000,000 in the total of commercial, 
industrial and agricultural loans. 











$26,792,000 a year ago. The total for] 
the year to date is 44 per cent below; 
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SIMPLICITY... 


The simplicity of the Vickers Hydraulic Power Steering System 
is evident from the typical application shown below. The 
System consists primarily of an engine-driven hydraulic pump, 
a pressure overload safety valve and the booster unit. 


The booster is essentially a double acting hydraulic jack with 
integral control valve which instantaneously responds to the 
slightest steering wheel movement . . . directing oil under 
pressure to the booster cylinder and producing linear move- 
ment of the attached drag link. The steering effort is not 
transmitted through the steering gear. 


Providing effortless, positive and shockless steering of even 
the heaviest vehicles, the Vickers Hydraulic Power Steering 
System has been in use under the most adverse operating 
conditions for the last 14 years. It assures greater driver 








POWER STEERING , 


ve 


efficiency by reducing fatigue to a minimum . . . it is easily 
applied to existing chassis designs . . . it provides automatic 
overload protection for both steering linkage and hydraulic 
system ... it is automatically lubricated. Ask for new Bulletin 
44-30 describing all the advantages of Vickers Hydraulic 
Power Steering. 


VICKERS Incorporated « | 1428 OAKMAN BLVD. ¢ DETROIT 32, MICHIGAN 


Application Engineering Offices: CHICAGO e 
ROCHESTER « 


‘ENGINE DRIVEN 
VICKERS VANE PUMP. 














CLEVELAND e 
ROCKFORD 







DETROIT + LOS ANGELES e NEWARK e PHILADELPHIA 
e TULSA e WORCESTER 
VICKERS OVERLOAD 


RELIEF VALVE 


VICKERS POWER | 


STEERING BOOSTER 
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Representative Applications of 
VICKERS HYDRAULIC 
POWER STEERING 
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Navy, Federal and SAE numbers. Also 
included is:a short history of the different 
processes of casting and applications.* 
Colonial Broach Co.’s Bulletin No. VL-44 
describes its line of new Model VL-1 hy- 
draulic straightening presses, designed for 
handling both finished and rough work. The 
Bulletin lists standard and extra equip- 
ment and gives specifications on models 
ranging in capacity from 10 tons to 50 tons. 
Colonial has also issued an 8-page illus- 
trated Bulletin No. CS2-44, describing its 
new broach sharpeners. Models CS2-72 and 
CS2-84. Included are descriptions of cylin- 
drical and flat broach sharpening opera- 
tions; the machine’s lubrication system, 
electrical controls, etc.; and complete gen- 
eral specifications for the two sharpeners 
together with lists of standard. and extra 
equipment offered.* 
North American 


PUBLICATIONS 





Fairfield Mfg. Co. has issued a new book- 
let on its line of made-to-order gears, large 
and small, precision made to specifications. 
A page is devoted to illustrating and de- 
scribing each of the following departments 
work: Metallurgical Laboratory and Re- 
search, Generating and Testing, Bevel and 
Spur Gears, Differential and Turning, Heat 
Treating and Gear Checking.* 

Monarch Aluminum Mfg. Co. has an- 
nounced a new catalog illustrating alumi- 
num die castings, aluminum permanent 
mold, aluminum sand castings and zinc die 
castings. It gives complete tables of alumi- 
num and zine alloys, their ASTM, Army, issued 


Philips Co. has 






















































In resuming post-war manufacture, no buyer can afford to gamble with inferior 
sources of supply . .. Consequently—we urge you NOW to choose ‘‘Chicago Screw” 
as your source for Precision Screw Machine Products. 

With our up-to-date production equipment, plus modern inspection tools and 
methods, backed up by 72 years of experience—we have the ‘Know How’”’ for 
producing your toughest jobs. 

Under one roof, we have complete facilities for producing the most intricate parts 
(or the simplest)—1}%” to 5” diameter and any length— 
from any type of material—in unlimited large or small 
quantities ... Let our mental and physical capacity help 
make your post-war problems easier! 


THE GHicaGo Screw Co. 


ESTABLISHED 


1026 So. HOMAN AVENUE 





1872 


CHICAGO 24, ILL. 
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a new folder covering the Norelco Geiger. 
Counter X-Ray Spectometer. It describes 
the wide range of applications that can be 
handled by this new industrial tool. De- 
scriptive material-included covers method 
of operation and gives specifications for the 
spectrometer proper, transformers, stabil- 
izer, scaling unit, power supply, frequency 
meter, Geiger unit and x-ray tube.* 

A colorful, well-illustrated 48-page book- 
let has been published by Plaskon Div., 
Libbey-Owens-Ford Glass Co. It tells the 
story of resin glue. Described in the booklet 
is the history of glue; the development of 
the modern, permanent-bonding waterproof 
resin types; methods of using them in 
fabricating, and a wide range of present- 
day applications. Most of the applications 
are illustrated.* 

A booklet, titled Removing Burrs with 
Power Brushes, containing extensive infor- 
mation on latest advanced techniques, pro- 
cedures and equipment for such work, has 


(Turn to page 94, please) 


AWARDS 


Names of winners of Army-Navy “E” 
awards in or allied with the automotive 
and aviation industries announced since 
the Dec. 15 issue of AUTOMOTIVE and AvIA- 
TION INDUSTRIES went to press: 


































ARMSTRONG 
Falls, Pa. 





CORK COMPANY, Beaver 


BUNTING GLIDER COMPANY, Philadel- 
phia, Pa. 
CONSOLIDATED VULTEE AIRCRAFT 


CORP., Stinson Division, Wayne, Mich. 
E. I. du PONT de NEMOURS & COM- 
PANY, Fairfield Plant, Fairfield, Conn. 
GENERAL MOTORS CORP., AC Spark 
Plug Division, Ionia Plant, Iunia, Mich. 


GENERAL MOTORS CORP., Fisher Body 
Division, Central Development & Ex- 
perimental Unit, Plant No. 21, Detroit, 
Mich. 


GENERAL MOTORS CORP., Fisher Body 
Division, Detroit Stamping Unit, Plant 
No. 37, Detroit, Mich. 

GOODYEAR TIRE & RUBBER COM- 
PANY, Goodyear Clearwater Mill No. 3, 
Cartersville, Ga. 

NATIONAL CARBON COMPANY, 
Edgewater Works, Cleveland, Ohio. 


INC., 


SCANDIA MANUFACTURING COM- 
PANY, North Arlington, N. J. 
THOMPSON PRODUCTS, INC., ‘Toledo 


Steel Products Co., Toledo, Ohio. 
TROPIC AIRE, INC., Chicago, III. 
L. A. YOUNG SPRING & WIRE CORP., 
Plant No. 1, Detroit, Mich. 


* “E” Star Awards * 
for continuous meritorious services on the 
production front have been awarded to the 
following firms: 


ALLOY STEEL GEAR & PINION 
PANY, Chicago, Ill. 

BENDIX-WESTINGHOUSE AUTOMO- 
TIVE AIR BRAKE COMPANY, Elyria, 
Ohio. 

CARBOLOY 
Mich. 

DRIVER-HARRIS COMPANY, Harrison, 
N. Jd. 

FANSTEEL METALLURGICAL 
North Chicago, Ill. 


COM- 


COMPANY, INC., Detroit, 


CORP., 


RAYBESTOS-MANHATTAN, INC., Man- 
hattan Rubber Mfg. Division, Passaic, 


N. J. 
TANTALUM DEFENSE CORP., North 
Chicago, Ill. 
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| hee try driving one of your big tractor-trailer trains on slippery pavement? Until you do, 
you'll never thoroughly appreciate the hazards your drivers and your equipment face. The 
danger comes from lack of braking control. 


How different with trailers having Warner “Vari-Load” Electric Brakes! The “secret” of their 
safety and efficiency is that the driver has absolute control of the brakes on the trailer. 


At the first sign of slippery going, the driver can set the “Vari-Load” dial to instantly adjust 
the electric brakes to fit the road and load conditions — thus giving protection to himself and cargo 
— and preventing costly loss of time due to wrecked equipment. | 


a On all future trailer purchases, specify Warner “Vari-Load” Electric Brakes — world-famous 
for safety, simplicity, and dependable, efficient, trouble-free performance. 












OM- 

ne It is significant that 80% of all power-brake equipped trailing vehicles pur- 

NC. chased by the government during this war—have Warner Electric Brakes. 

_ WARNER ELECTRIC BRAKE MANUFACTURING COMPANY - BELOIT, WISCONSIN 

ledo 

RP., — : ‘ fr 4 | 

Present Owners of Trailers with Warner Electric Brakes Can Have This New WARNER CONTROLLER | 

The new Warner Controller — simple and compact easily and quickly fitted into hydraulic brakeline. See 

the ff — synchronizes the hydraulic brakes on tractor with your Warner dealer about changing over your 







the Ht! Electric Brakes on trailer. The tractor’s regular 
boot pedal operates both braking systems. This de- 


present equipment. 


OM- 





| velopment creates smooth foot-touch tractor-trailer braking under all is yet esnoig aa ; 
oe conditions — eases driving strain — assures greater safety. Controller is TRACTOR AND TRAILER Y 
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A WELD and sequence timer for pro- 

viding the various time and current 
adjustments necessary for welding 
heavy sections of air-hardenable steels 
is now in production at the General 
Electric Company, Schenectady, N. Y. 
Although this timer, known as Type 
CR7503-F170, is especially designed for 


use with a G-E ignitron contractor and 
a heat control panel, it can also be used 
in combination with most G-E spot- 
welding controls which include the 
phase-shift method of heat control. 
Operating from 230/460/575 volts, 60 
cycles, the control adjusts the time of 
current flow and its magnitude for pre- 
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Five Brothers. . 





... and an idea 


t isn’t often that an idea created in the 

minds of boys will materialize in later life. 

With the five Turner brothers, William*, Cort, Frank, | 

Charles and Robert, their boyhood idea that some day 
they would be in business together, overshadowed all 
the obstacles of hard work and study to make this 





* 





their first grinding machine and formed their own 
company. From this modest beginning they gradually 
won recognition among manufacturers for precision- 








built gauges. This recognition made expansion neces- 
sary, and today their company occupies one of the 
most modern buildings for the manufacture of gauges in 
the country. The @\ stamped on a gauge represents 
a product backed by the integrity of five brothers 
and their practical knowledge of precision gauges. 


*William Turner, of the U. S. Navy, was killed in action in the Coral Sea Battle. 


Ya Eline OB of Precision 


| 
| 
idea a reality. Finally in April, 1939, they purchased 
| 
| 
| 





| ORNER Gainninc Company 
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heating, welding, grain refinement, en 
tempering. Other adjustments contro] 
the time for chilling the weld nug:ej 
following the weld and grain refinement 
periods. 








500-TON flanging (joggling) pregs 

of the gap type is being offered by 
the Watson-Stillman Company, Rose'le 
N. J. The new press has a frame o 
welded steel construction to enable it t 
handle heavy plate work. 

This press has a dual delivery pump 
(high and low pressure) driven by a 
20-hp motor and has a capacity of 103 
gpm at low pressure and 14.7 gpm at 
high pressure. It has an operating 
pressure up to 2900 psi. 

The vertical or main ram has a ca. 
pacity of 500 tons and a stroke of 1) 
in.; the horizontal ram has a capacity 




















Watson-Stillman 500-ton flanging press 


of 250 tons with a stroke of 7 in. The 
press is 14 ft 6% in. in height and 
weighs approximately 80,000 lb. 


LARGE special purpose machine built 
“*™ by Snyder Tool & Manufacturing 
Co., Detroit, Mich., combines multiple 
drilling and multiple tapping in a pro- 
duction operation. 

The machine is built in two sections, 
one side being used for drilling, the 
other for tapping. In the center posi- 
tion, between the two work stations, 
the part is loaded and clamped in a lo 
cating fixture mounted on an_ index 
table for 180 deg index. This rotary 
table is installed upon a fixture car: 
riage which is ball bearing mounted 
and moves upon two hardened ane 
ground round rails. 

The loaded part is first rolled into 
position at the left hand end of the ma- 
chine where the fixture assembly is 
located and held in place on the rails. 
Two index pins position the fixture and 
carriage assembly in preparation fort 
the drilling cycle. 

The multiple heads and _ bushing 
plates that drill the various flanges in 
the part are mounted on Snyder self- 

(Turn to page 54, please) 
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Here’s Where and How 
Wise Tape Buying Starts 


In our nearly 50 years of the making of ad- 
hesive tapes, Bauer & Black specialists have 
encountered many costly, unfortunate in- 
stances where tape-buying has been virtually 
by guesswork. Often they have helped users 
avoid mistakes by pre-purchase research. 


Bauer & Black holds fast to conviction that 
any use of Industrial Tape, large or small, 
should be based on experience and research. 
By research and testing we have helped speed 
up amazingly many great war jobs; we have 
reduced costs, increased production, bettered 
plant operations, in a wide variety of 
industries. 


Whatever your Industrial Tape problem, 
we believe we may help you solve it the most 


A product of 


Division of The Kendall Company 


dustrial Ta 


SENSITIVE 








Pe 


efficient and economical way. That's a job 
we know . . . and are devoted to. 

Write to Dept.31, without slightest obliga- 
tion, and tell us when our trained sales engi- 
neers may discuss your problems with you. 
You can’t lose... you may gain much. 


ADHESIVE 


STILL ANOTHER CASE HISTORY 


A California company had the problem of mak- 
ing containers impervious to moisture and 
grease, to protect delicate signaling devices. 
In co-operation with their engineers, Bauer 
& Black made application of a waterproof tape 
on a specially constructed edging machine, 
using rectangular pieces of metal foil paper 
placed between waterproof paper, to give the 


‘needed protection. Only experience, plus 


research, can solve such problems quickly, 


and RIGHT! 





BAUER & BLACK 


2500 SOUTH DEARBORN ST., CHICAGO 16, ILLINOIS 








contained, hydraulic guide bar units 
and all four heads are interchangeable 
with other heads having various num- 
bers of spindles, set in various posi- 
tions. 

When the part is drilled it is re- 
turned to center position, indexed 180 
deg and rolled into the right hand sec- 
tion of the machine, where all drilled 
holes are tapped. 


ATIONAL BROACH AND MACHINE COM- 
PANY, Detroit, Mich., has brought 
out a new device for checking spur 
gears for eccentricity and tooth paral- 
lelism. It can be furnished in three 
sizes for maximum pitch diameters up 





to 12 in., 18 in. or 24 in. and is also 
available in special bed lengths for 
gears with integral shafts. 

The device consists of a rigid base 
with a top finished to the tolerance of 
a toolmaker’s flat and having two “V” 
keyways crossing at 90 deg, one for the 
adjustable work holding centers and 
the other for the checking heads, one 
checking head on either side of the work 
gear. 

The eccentricity head has a spring 
loaded retractable spindle with an in- 
terchangeable conical contact point to 
suit the pitch and pressure angle of the 
gears to be checked. The rear of this 
spindle carries an arm which contacts 





STROM steeL 


BALLS 


Vow at War -Latertua Peace 


Strom Metal 


being used in the vehicles of 
war. But in the peace to come, 
they will again be dedicated 
to the designing and building 
of better methods for air and 


automotive transportation. 


STEEL BALL CO. 


1850 South 54th Avenue * Cicero, Illinois 








Balls are now 
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Gear checking device made by Natioral 
Broach and Machine Co. 







and actuates the spindle of a dial indi- 
cator mounted on the top of the head. 

The head is set so that the contacting 
point engages the gear either at pitch 
line or at the xypot under spring pres- 
sure and the indicator brought to zero, 
Then by retracting the spindle and in- 
dexing the gear as many indicator read- 
ings may be taken as desired. Any 
change from zero in indicator reading 
represents eccentricity. 

The other head on the opposite side 
of the work gear for checking parallel- 
ism is built with a sensitive slide run- § 
ning on a ball-bearing track. An 8-in. 
slotted rail on the forward side of the 
slide carried a contacting finger which 
actuates a dial indicator at its base. 
The slide is reciprocated a maximum 
distance of 3 in. across the face of the 
tooth by a handwheel at the side of the 
checking head. 

When the contact finger is engaged 
with a gear tooth at one end and the 
indicator set at zero, any variation in 
indicator reading as the finger is drawn 
across the tooth surface to its opposite 
end represents the error in parallelism. 































































UNIQUE technique of gear-cutting 
has been announced by Michigan 
Tool Co., Detroit, employing a machine 
which cuts all gear teeth simultane- 
ously with radially fed form-tool blades 
having a shear-cutting action. Known § 
as the “SHEAR-SPEED” it is capable 9 
of rough and semi-finish cutting from 
60 to 100 gears per hour depending on 
the job. The Model 1843 is the first 
size to be released for production. It 
is capable of handling gears up to 4 
in. in diameter and 2 in. face width. 

The machine is said to be easy to 
operate with no particular skill re- 
quired for its operation. Gears are 
placed on the work holder, chucking 
being part of the automatic machine 
cycle. The operator presses a button 
to start the machine and when the ma- 
chine has completed its cycle it returns 
to loading position automatically, re- 
leasing the finished gear for removal, 
permitting the loading of another 
blank. 

Cutting action is as follows: When 
the gear is automatically clamped, the 
head of the machine, containing the 
cutter head, automatically lowers into 
cutting position and automatically 
locks in this position. The work now 
reciprocates vertically. At the begin- 
ning of each up-stroke, all blades are 
(Turn to page 58, please) 
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1. BULLET CORES. Armor pierc- 
ing 30 calibre, for machine 
gun cartridges, 

2. OIL BATH AIR CLEANERS. 
Furnished to manufacturers of 
tanks, scout cars, self-pro- 
pelled gun mounts and other 
military vehicles and engines. 
3. MACHINE GUN CARTRIDGE 
MAGAZINES. For Thompson 
submachine gun, in three sizes. 
Drum type holds 50 car- 
tridges, large clip type holds 
30 and shorter. clip type, 20 
cartridges, 

4. IGNITION SWITCHES. Fur- 
nished to manufacturers of va- 
rious types of military vehicles. 


5S.RIFLE GRENADES AND 
ADAPTERS. Rifle grenades are 
fired from the muzzle of a 
gun. Grenade adapters permit 
hand grenades to be fired in 


the same manner. 


6. ANTI-TANK MINES. Heavier 
and more deadly than person- 
nel mines. Manufactured by 
new, modern equipment suit- 
able for air cleaner production. 
7. HOSE CLAMPS. Furnished 
for airplanes and military 
vehicles. Designed for high- 
pressure hose connections. 

8. FIVE-GALLON LIQUID CON- 
TAINERS. Handles, sides and 
bottoms furnished to prime 
contractor for final assembly, 
in quantity indicated. 
S.B8OMB FINS. For twenty- 
pound fragmentation bombs. 
10. FILLER NECK AND VALVE 
ASSEMBLIES. Special type of 


’ gasoline and diesel fuel in- 


takes and vents on military 
vehicles to prevent fires and 
explosions while in combat. 


UNITED SPECIALTIES COMPANY 


United Air Cleaner Div. ® Chicago 28 —Mitchell Div. * Philadelphia 36 
Air Cleaners — Metal Stampings — High Pressure Hose Clamps 


Ignition Switches — Directional Signals — Rolled Shapes 


3,070,000 






IN SPEEDING UP the fitting of machine parts by eliminating the 
precision machining otherwise required, Laminum shims actually add 
to the certainty of uniform accuracy ... you simply peel laminations of 
known precision gauge from the solid shim. Bulletin on request. 
Laminum shims are cut to your specifications. For maintenance work, however, shim 
materials are sold through industrial distributors. 


Laminated Shim Company, Incorporated 
51 Union Street Glenbrook, Conn. 





et 


““Shear-Speed” gear cutting machine 


advanced radially by an equal amount. 
On the return stroke, the blades are re- 
tracted slightly to provide clearance 
for the tools. The amount that blades 
are fed into the work on each stroke is 
adjustable. Correct sizing of the work 
is also automatically controlled and 
adjustable. 

A “jog” control also is provided on 
the machine to inch it for set-up ad- 
justments when shifting the machine 
to a different job, etc. Adjustments are 
also provided for speed of vertical 
reciprocation and length of stroke. To 


(Turn ot page 60, please) 


Davis and Thompson 8-station indexing 
machine. See description on page 60 
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Parco Lubrizing is a simple, inexpensive chemical treat- 
ment that produces on bearing surfaces of iron and steel, 
without the use of electric current, a nonmetallic, oil 
absorbent coating that permits rapid break-in of moving 
parts without scoring or scuffing and reduces subsequent 
wear. Hundreds of bearing parts are now Parco Lubrized 
in production. Send for complete information. 


ae PARKER RUST PROOF COMPANY | 
\ ss 2178 EAST MILWAUKEE e¢ DETROIT 11, MICHIGAN 
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sharpen blades, or to change over to 
another type of gear to be cut, the en- 
tire inner cutter-head assembly is re- 
moved, as a unit, permitting insertion 
of another cutter head and resumption 
of productivity by the machine. 

Shoulder gears can easily be handled 
since its action in this respect is 
similar to that of a shaper cutter. 
Helical gears as well as spur gears can 
be cut. The machine also is recom- 
mended for rough and semi-finish cut- 
ting of involute splines. 


AVIS AND THOMPSON COMPANY, Mil- 
waukee, Wis., has designed and 
built a vertical 8-station indexing ma- 


chine for performing a series of opera- 
tions on a universal joint body without 
removing the work piece from the 
machine. (Shown on page 58). 

Power for the spindles is suppiied by 
a 25-hp motor. Feed and rapid traverse 
are accomplished by a 1%-hp Thy- 
Motrol motor in conjunction with a two- 
speed electrically operated gear box 
built into the top of the machine. 
Spindle heads are driven through a 
spline shaft and fed by two screws 
equipped with adjustable nuts. Feed 
can be varied from % in. to 7 in. per 
minute and rapid traverse is 100 in. 
per minute. 

The machine is locked 


hand and 





You not only get 
STRONGER joints but you 


ean weld FASTER and 
BETTER by using WEDGE 
Chill Rings with the pat- 
ented SPLIT Feature. You 
less skilled 


If you weld pipe, 


ean also use 
help. 
investigate. 
Split Feature 
Patented 


atiiyras 


WEDGE Protectors are 
used by many to prevent 
damage to valuable parts 
while in handling, storage 
or shipping. If you have 
an unusual or difficult prob- 
lem of this kind consult 
us — our Engineers have 


helped many. 


WEDGE PROTECTORS, INC. 


9540 RICHMOND AVENUE 


CLEVELAND 5, OHIO 


Use WEDGE Chill Rings-Thread Protectors 





manually indexed. Cycle of operation 
is begun by pressing the starting but 
ton. Feed can be stopped and reverse; 
by pressing the emergency retur 
button. 


HE WATSON -STILLMAN COMPANY 
Roselle, N. J., has added to its ‘ing 
of molding machines a 200-ton press of 
the “moving-up” ram type with float 
ing center platet. Transfer molding 





200-ton molding press made by 
Watson-Stillman Go. 


attachments and an improved type of 
hydraulic bottom strippers are features, 
The machine may be arranged for ac: 
cumulator operation or can be fur- 
nished with self-contained power unit. 

This press has an operating pressure 
of 2500 psi. The platen area is 30 in. 
by 24 in. The center platen is adjust- 
able from 11 in. to 32 in.; top platen is 
adjustable from 3 in. to 4 in. daylight® 
opening. Bottom strippers are adjust 
able from 1 in. to 3 in. stroke. Stroke 
of main ram is 24 in. 


Aluminum Industries 


Opens New Sales Office 


Aluminum Industries, Inc., Cincin§ 
nati, Ohio, has opened a new sales 
office at 413 Grant Building, Atlantag 
Ga. This office will accommodate the 
Southern Division manager and tert’- 
torial representatives of the Automo- 
tive Replacement, Industrial and Paint 
Divisions of the company. 
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Tris, in brief, is what a manufacturer of 


precision tools and gauges has to say about 
his Jones & Lamson Optical Comparator. 
The record speaks for itself, but it is just one 
of hundreds of instances where the use of 
these Comparators has resulted in inspec- 
tion economies, better products and satis- 


fied customers. 


Form tools, gauges and other products with 
complex or multiform contours can be 
checked and measured in all dimensions 
with the standard measuring attachments 


of Jones & Lamson Optical Comparators. 


Jones & Lamson Optical Com- 
parator with 30” diam, 

screen. Photo courtesy The 
J. C. Ulmer Company, 
Cleveland, Ohio. 





Or, the inspection of large quantities of 


duplicate parts can be made rapidly and 
accurately, by comparison with a master 
outline drawn upon the glass screen, on 
Comparators designed specifically for this 
purpose. There is a model for every job, 


and the results are beyond a shadow of a 


doubt. 


For the method best suited to your own 
needs, consult a Jones & Lamson inspection 
engineer. There is one near you, and he is 


backed by an organization with over 20 


years experience in optical inspection. 





This book “Beyond a 
Shadow of a Doubt’ 
will tell you more 
about our Optical 
Comparators and 
what they are doing. 














Manufacturer of: Universal Turret Lathes « Fay 
Automatic Lathes - Automatic Double-End Milling 


uvft JONES & LAMSON 









— MACHINE COMPANY and Centering Machines + Automatic Thread 
itomo- Grinders * Optical Comparators *« Automatic 
Paint Springfield, Vermont, U.S.A. Opening Threading Dies and Chasers. 
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Reconversion Here 


Hi fo)", "4 f = and in Britain 


(Continued from page 17) 


In fact, in one sense it might well bo 

said that the production of these 10 ho 
ears for the Government has been a 
mere side line, for every automobile 
manufacturing plant in Britain, like 
those of America, has been devote 
primarily during the war to the produc- 
tion of such munitions as aircraft, enr- 
gines, tanks, trucks, armored cars or 
other essentials to the successful prose- 
cution of the war. 

When the Government contracts ar; 
cancelled there will be, at the most, 
therefore, about 2000 of these more o> 
less improved 10 hp 1939-1940 cars in 
various stages of completion. Some of 
them, before sale for civilian use, will 
merely have to be put back for recolor- 
ing to accord with civilian require- 
ments and may well be available for 
sale within a week. The others will 
probably be assembled and completely . 
finished within a month or two. 

But none of these 10 hp cars (and 
the same applies to a few chassis of 
larger sizes that have been in produc- 
tion at one or two plants for use as 
staff cars, ambulances and other mis- 
cellaneous services) is expected to be 
available to the general public. They 
| will be supplied only to would-be buy- 
| ers who are able, as a preliminary, to 
secure a “Permit to Acquire” from the 
Ministry of Transport (acting on be- 
half of the Ministries of Health, Educa- 
tion, Reconstruction and maybe others) 
after providing proof that a new car 
in each instance is essential in the na- 
tional interest. This means that only 
doctors, local government and educa- 
tion officials, architects, building con- 
tractors and a few other classes of pro- 
Or you may increase the thermal deflec- fessional and business men will be able 
tion of any given size element at least to secure the “Permit to Acquire,” as 

>< ieee was the case when a small number of 
40% by substituting Chace No. 6650... new cars were still being produced for 
thereby increasing the sensitivity with- civilian use in 1941, and as is the case 
P P P to date where new trucks and new or 

out increasing the size of your thermal reconditioned tires are concerned. 
control. It is not to be expected that these 


2000 or so small cars will be sufficient 
Chace Thermostatic Bimetal No. 6650 to satisfy the demand of even the high- 
. : rma priority potential buyers. At least 
offers you a decided advantage in the ‘ i 10,000 cars will be needed. Hence the 
deflection, a higher spring rate per °F., above assertion that none of them will 
and a high degree of electrical resistivity be available to the general public. 
z . ; After these 10 hp cars surplus to 
. «If you are interested in reducing the Government requirements have bee 
size or weight, or increasing the action of disposed of, and those that can be 
° f th Sa d f finished as and when suppliers deliver 
a set size of thermal element, send tor the parts they have in hand, there will 
Bulletin No. B-145 which gives complete be a period during which, in all prob- 
information concerning this most ex- 
ceptional thermostatic bimetal. 
ere sper be unobtainable, while suppliers re- 
Thermostatic Bimetals and Special Alloys _ organize for partial return to produc- 


ability, the manufacturers will be 
= 1610 BEARD AVE + DETROIT 9, MICH. 4 (Turn to page 64, please) 





(ontuat elements made of Chace 
Thermostatic Bimetal No. 6650 may be 
made 40% smaller than like elements 
made of any other known bimetal and 
still give you the same thermal deflec- 
tion and spring rate... thus your entire 
control may be designed to occupy a 
smaller space and weigh less, without 
sacrificing thermal action. 





— _ — _ == 
a 


greatly restricted—if nothing worse— 
due to the scarcity of materials, includ- 
ing rough, semi-finished and finished 
parts supplied by outside firms. There 
may, in fact, be a period—two or three 
months or more—during which many 
essential materials and supplies will 
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Without Torsiog 
or Tracti 


SIMPLER . . . EASIER TO ASSEMBLE . . . UNAFMMCTEIN/BY ORDINARY WEAR 


Simpler than other known constant-vélocity gible. Th s@/brinelling . . . no free-moving 
universals, the New Process TRACTA JOINT balls to fo centrifugal forces . . . no large 
not only eliminates all torsional vibration... rotatig ages to set up gyroscopic precession. 
not only works perfectly through the compound . 4 matter of seconds, without use of 
angles set up by steering and independent-spring xtures. 


suspension . . . but its action is unaffected by ; BA 
ay for sizes, torque capacities, oper- 


d/test data. Find out how this simple, 

Just take a quick glance at the four simple 4 Jsembled joint works with absolute 
parts of the TRACTA JOINT. Notice that the thhess, how it improves traction, saves tires 
bearing surfaces are large in area. That means from scuffing, reduces noise and vibration, in- 
unit loads are low and friction losses are negli- creases maneuverability, and lengthens joint life. 


ordinary wear of steering and driving parts. 


of 








tion of their normal lines. This ap- 
plies no less to postwar material sup- 
plies for the 10 hp model than to the 
other prewar types, smaller and larger. 
Restriction will be due to the fact that, 
as stated by the Prime Minister in 
Parliament, the control of both ma- 
terials and labor will be continued un- 
til after (maybe a good deal after) the 
end. of the war with Japan; and in 
this connection nothing is known yet 
as to how the automobile industry will 
rank in order of priority. 

As regards the manufacturers who 
have not been producing cars for the 
Services, but whose plants have been 
completely converted and fully occu- 
pied in turning out munitions having 


no connection with automobiles, they 
will probably be required to continue 
their war work, on a smaller scale than 
previously, but will be allowed, so far 
as war work permits, to reconvert for 
car production. This will occupy them 
for two or three months, during which 
they will have no definite assurance that 
they will be able to secure an adequate 
supply and a complete range of ma- 
terials and parts to resume production 
of 1939-1940 models when there is some 
of the plant equipment in readiness. The 
end of the war in Europe will, at the 
best, result merely in the production of 
passenger cars on a very small scale, 
even in comparison with normal plant 
capacity before the war, let alone rela- 








FILLS THESE NEEDS 


As An Engineered Product To: 


© Feed and Wick Oil 

@ Isolate Vibrations 

@ Reduce Weight 

@ Insulate Electrically and 
Thermacoustically 

@ Cushion Shock 

@ Retain Lubricants 


e@ Exclude Dirt, Grit and Dust 
AND MANY OTHERS 


Engineered to take advantage of its special 
properties, Western Felt is resilient, flexible, 
compressible, resistant to age, oils, alcohol, 
heat, etc. Produced by Western Felt Works 
in grades ranging from wool softness to rock 
hardness. Western Felt’s sizes and shapes are 


formed to extremely close tolerances. 


Widely employed as gaskets, channels, 
washers, padding, wicks and seals, Western 
Felt Works engineers are daily discovering 


new uses for this versatile material. 


If you have any problem involving the pos- 
sible use of felt, call on Western Felt Works 
engineers to help in the solution, without 


obligation. Write us today. 


WESTERN FELT WORKS 
4035-4117 Ogden Ave., Chicago 23, Illinois 


Branch Offices in All Principal Cities 





tive to the pent-up demand and the an- 
ticipated increase in productive ca- 
pacity after the war. 

The whole of the foregoing has con- 
cern solely with the resumption o2 
production of the models that were to 
have formed the 1939-1940 programs of 
British manufacturers. As to when the 
“real” postwar models—new designs to 
be produced to supersede the 1939-194) 
models in due course—practically noth- 
ing is yet being done except by a very 
few members of drafting room staffs in 
what almost amounts to their spare 
time, for they work under the eyes of 
resident Government officials who de- 
termine whether or not they can be 
temporarily employed on automobile 
design without harm to the war effort. 

No experimental work may be under- 
taken, except on Government account 
or where the Government has practical 
interest in the aim and object, and has 
given permission. No labor may be em- 
ployed other than in the drafting rooia 
on the scale just mentioned and on a 
similar scale and under similar condi- 
tions in the planning department, on 
paper only. No plant equipment may 
be used, or re-arranged or restored in 
readiness for use. True, the Board of 
Trade has stated that if. manufactur- 
ers of consumer goods apply for a per- 
mit to prepare for postwar production, 
each application will be ‘“sympathetical- 
ly considered” on its merits. But even in 
those cases in which a permit of limited 
scope has been granted, manufacturers 
find it almost if not entirely worthless, 
owing to their inability to secure allo- 
cation of materials by the Ministry of 
Supply, or permission to use labor. 

It is, in fact, doubtful whether per- 
mission to use materials and labor for 
experimental work and the building of 
prototypes of the “real” postwar cars 
will be granted until Germany has been 
finally defeated, or, at the earliest, un- 
til the end of organized German re- 
sistance is obviously near at hand. 
Even then normal production—produc- 
tion to anything like capacity—of these 
“real” postwar cars will be far ahead, 
not merely because from 12 months to 
two years is needed to carry an entire- 
ly new model from the drafting room to 
the stage of full production, but also 
for the reason that materials control 
may be continued for a year or two 
after Japan as well as Germany has 
been defeated. It can be said with as- 
surance, in fact, that unless Govern- 
ment policy is considerably modified 
meanwhile, controls in every sphere to 
which they now apply will be continued 
so long as demand in the home and ex- 
port markets runs appreciably beyond 
supply. 


Special Rivet Sets for AN 442 Rivets 


Rivet sets for flat head, AN 442 rivets 
are announced by Aero Tool Company 
of Burbank, Cal. The new sets are 
made with cups coined for dimensional 
accuracy, with the result that cup sides 
are uniformly parallel and radius et 
the cup base is held to .010 in. max:- 
mum, 
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I:.proved Hydraulic 
Selector Valve 


lesignated as AN6213-1, an im- 
proved type of hydraulic four-way se- 
lector valve is being introduced by 
Pacific Division, Bendix Aviation Corp., 
North Hollywood, Cal. This Altair se- 
lector valve, which is available for 
3g-in. tube size, is radial in design and 
utilizes plastic poppet valve elements. 
The body of the valve is a permanent 
mold aluminum casting and the cored 





Altair selector valve 


fluid passages are oval, instead of 
round in cross section. This develop- 
ment, coupled with the extremely short 
distance traversed by the fluid through 
the valve, results in a pressure drop 
of only 11 psi at 3% gpm. 

In addition to the %-in. tube size 
valve, %-in. and %-in. tube size Altair 
four-way selector valves also are avail- 
able. Both carry AN approval. 


Spring Steel, Quick- 
Fastening Lock Nut 


A spring steel, quick-fastening lock 
nut called stalock, which offers 360 
deg. contact with screw threads, is now 
an production at Adel Precision Prod- 
icts Corp., Burbank, Cal. 

{i his all-around contact allows posi- 
ve gripping action and at the same 
‘me conserves tension locking power, 
nus permitting re-use of the nut. When 
screw or bolt is tightened, the spring 
ction of nut causes contact surfaces to 
© forced deeper into thread channels 





Stalock lock nuts 


avuary 1, 1945 


will build shapes and sizes of special 
design on request. 


Small, Compact Ammeter 


To conserve panel space where sev- 
eral ammeters must be used, Westing- 
house Electric and Manufacturing Co., 
East Pittsburgh, Pa., is making a 
miniature instrument. This compact 
ammeter does, with almost no sacrifice, 
prevent nut from loosening even under in 1% inches square, what previous in- 
extreme vibration. A wide variety of struments have done with 2% and 
Stalock fasteners are furnished in two 3% inches square. Each instrument 
types; for sheet metal screws, standard weighs but four ounces. The new in- 
sizes Nos. 4, 6, 8, 10 and 14 and for strument uses many of the same parts 
coarse machine screw threads Nos. 6, as the larger one, in fact, the moving 
8, 10, %4 in. and 5/16 in. Manufacturer (Turn to page 68, please) 


thus affording ever greater locking 
action. Resulting tension is said to 
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Standard Among Engineers 


for Sixty-Three Years 
F XPERIENCE in the manufacture of TUTHILL Springs— 


with superior Quality the object—means constant ad- 
vancement in methods, processes and ideas in Spring 


production. Four distinct steps are taken to insure 
TUTHILL Quality: 


|. Material Control. Each shipment of steel from 

which Tuthill Springs are made is inspected to insure 

its conforming to S. A. E. standards Rend on chemi- 
cal analysis. 

Superior Heat Treatment, pyrometer controlled, 

secures right tempering, correct hardness, toughness 

and resilience. Continuous heating and tempering fur- 
naces, modern thruout, temper and toughen Tuthill 

Springs. 

3. Shot Blasting. New conveyor type of Shot-peening 
equipment is used to give added strength, resistance 
to wear, heavy loads and rough usage, and to pro- 
long life with less fatigue. 

4. Experience. Sixty-four years of constant progress 
in improved methods and heat treatment insures ex- 
— performance under all load and service con- 

itions. 


TUTHILL manufactures a complete line of standard leaf- 
type springs; also makes to order special types of springs 
to meet your specifications. Advise your requirements 
and let our engineers submit specifications, with recom- 
mendations. 

Submit your Spring problems with details 


TUTHILL *rcomran 


3 


763 W. Polk St. 
CHICAGO 7, ILLINOIS 
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In a KOLD-HOLD electrical refrigeration cabinet you 
can process metal parts and tools consistently at close- 
ly controlled temperatures as low as 150 deg. below 
zero—much lower than can be attained by the use of 
dry ice and the lowest temperature yet commercially 
available. This unit is especially designed for harden- 
ing steel tools, making expansion fits on close toler- 
_ance .assemblies, for experimental work, and for 
product research. 


—— pr meaner 


These cabinets are built in two sizes, one having a 
work capacity of 5 cu. ft. and the other a capacity 
of 11 cu. ft. 


pacerneneencannnnnst tt “A0N~ ttt, 


Write for further specifications and quotation. 


KOLD-HOLD MANUFACTURING COMPANY 
453 NORTH GRAND AVE. - LANSING 4, MICH. 
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element is identical. Other parts are 
smaller. The miniature sacrifices leg 
in seale readability than would be ex. 
pected; the new dial is 1.2 in. long 
instead of 1.8 in. for the 2%-in. in. 
strument. 











Fairlead Weighs 
Only Five Grams 


A new type of fairlead for airplanes, 
made of plastic and two small pieces of 
rubber, which is snapped into pang 
openings instead of bolted as in the 
conventional manner, is being manu. 
factured in the Chrysler Motors of 
California plant. 

Known as the Cycle-Weld Snap Lead, 
and weighing but 5 grams, the device 
can be installed in ten to 30 seconds, 
Two small rubber strips which serve 
the dual purpose of holding two con. 
panion plastic pieces together, and pro. 
viding an elastic grip as the lead is 
snapped into panel-slots, are held in 
place at four opposite points by 1 








Cycle-Weld snap lead 


process of cement-binding developed by 
Chrysler Corporation and known a 
Cycle-Weld. 

Pressed firmly with the thumb, th 
lead is snapped into panel openings fog 
that purpose after the control cabli 
has been inserted in the lead _ itselj 
through holes formed on one side 0 
the lead while the rubber strips are re 
laxed. Two ridges—at the top and bot 
tom of the Snap Lead—grip the edge 
of the panel slots. Tension set up b 
the rubber strips sets and holds th 
leads into place. 

When pressed into position the “wi 
plastic pieces form a single unit com 
taining a hole of either three-sixteenth 
or one-quarter inch in diameter throug! 
which the flexible metal leads, or cable 
pass from variovs controls of the plant 
to the pilots’ cabin. 

(Turn to page 70, please) 
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Steel landing mats, like those shown here, 
are used the world over by our air forces. 
Yet, the job of moving them, even in the 
factory where they are made, constitutes a 
problem. That problem is being effectively 
met by this gasoline lift truck. 

Like so many of the vitally important 
transport units helping to win the war, 





GEP-6 Gas Truck 
handling steel landing 
mats. Built by Elwell- 
Parker Electric Com- 
pany, equipped by 
Auto- Lite. 


this truck is equipped with Auto-Lite Elec- 
trical Units. Its designers knew the impor- 
tance of the job it was made for, made sure 
its electrical parts were precision-built for 
lasting dependability. 

The GEP-6 Gas Truck represents one 
more recognition of the fact that the name 
Auto-Lite means precision manufacturing. 


THE ELECTRIC AUTO-LITE COMPANY 


SARNIA, ONTARIO 


TOLEDO 1, OHIO 


SPARK PLUGS + STARTING 


AU ? 0 Li r a BATTERIES +» WIRE & CABLE 


LIGHTING 
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Self-Contained, Motor 
Driven Actuating Units 


Two self-contained electric motor 
driven actuating units, each not much 
larger than a man’s hand, operate the 
widely publicized “dive brakes” on 
Lockheed’s P-38 fighters. 

Designed by Electrical Engineering 
& Mfg. Corp., Los Angeles, Cal., the 
linear actuators provide uniform flap 
operation on both wing panels in the 
space of seconds, and meet stringent 
weight and size specifications. In ad- 
dition, the units were laid out to fit the 
wing sections of present P-38 fighters 
as well as earlier models now in combat 





Actuating unit made by Electrical 
Engineering & Mfg. Corp. 


zones, without . necessitating major 
structural modifications in either case. 
The power package of each unit is a 





AN ANTI-FRIC 


NOW IS THE TIME! Alert manufac- 
turers, detezmined that their products and 
plants shall be fully prepared to meet 
post-war competition, are drawing liber- 
ally on Aetna’s long experience in the 
conquest of friction. 


Conquering friction— in no other respect 
has industrial science 





at. 


Tl 


ON WORLD 


vital improvement with which Aetna has 
had much to do. 


How you, too, ean utilize these better- 
ments to the advantage of your plants and 
procucts—that is exactly where Aetna’s 
engineers can serve you. Isn't it worth 
talking about? Aetna is ready—and now 
is the time. AETNA 





made more practical 
strides than in the 
broader use of anti- 
friction bearings; bet- 
ter designs, more effic- 
ient applications, 
faster and better meth- 
ods of manufacture— 


THRUST BALL 


ROLLER BEAR 


BALL BEARINGS 
age Ave., Chicago 39, Ill. 
BALL RETAINERS IN DETROIT 2: 
GROUND WASHERS SAM T. KELLER, 
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MAKERS of 


Standard and Special 
ANGULAR CONTACT 


HARDENED and 


BALL BEARING 
MANUFACTURING 
CO., 4600 Schubert 


BEARINGS, 






7300 Woodward Ave., 
Madison 8840-1-2. 
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10,000 rpm, 1%-hp electric motor, 
equipped with magnetic clutch and 
brake to prevent overtravel. The screw 
jack actuator is operated by a double 
gear reduction unit designed as an in- f 
tegral part of the device. The screw 
jack actuator exerts a maximum force 
of 3000 Ib. with 2% in. travel on the 
jack in less than 2 seconds. A control 
gear reduction drive turns cams for 
opening and closing specially developed 
limit travel switches. An additional 
take-off shaft is provided for a posi- 
tioning indicator. 


age 


1500 PSI Pneumatic 
Solenoid Selector 


Adel Precision Products Corp., Bur- 
bank, Cal., has brought out a high- 
pressure, aircraft-quality, solenoid 
operated selector valve for air or gas 
offering advantages of light weight, 
greatly accelerated action and low cur- 
rent consumption. 

Designed for remote control aircraft 
installations located some distance from 
the flight station, such as bomb bay 
doors, the new valve measures 31% in, 
ty 3 13/32 in. by 9 in., including han- 








Adel pneumatic solenoid selector 


dle. On one such installation (Boeing 
B-29) the Adel valve opens twin bomb 
bay doors in 65/100 second. 

The valve is designed to operate with 
air, gas or hydraulic fluid up to 1500 
psi maximum pressure. Current of 
12 amp at moment of impulse auto- 
matically drops to holding pull of 0.2 
amp at 24 volts de. 





Reflector Lamps 
in Miniature 

The basic idea of the sealed-beam 
headlight, which was to locate the fila- 
ment precisely at the focal point of the 
parabolic reflector formed by the inside 
of the rear half of the bulb itself, has 
been incorporated in a miniature lamp 
developed by Westinghouse Electric & 
Manufacturing Co., East Pittsburgh, 
Pa. Instead of being two parabolic 
halves, pressed together, the bulb is 
round, about the size of a large marble. 
The rear half or more of the bulb is 
“silvered,” forming the reflector. The 
filament is placed with extreme ac 
curacy in exact location with respect 
to the reflector to give the desired bean 
pattern. These small bulbs operate on 
various battery voltages. One _ type 
operates from three dry cells, another 
is intended to be part of life-raft equip 
ment and is supplied by a_ hand 
cranked generator. 
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Yew Wethods in industry impose new demands on assembly 


lines .. . for a new measure of economy through faster, safer, easier, and better 
production. Wherever power driving is used, the records show that CLUTCH HEAD 
Screws scale down the final costs with modern features and advantages which are 
not matched by any other screw on the market today. 


VISIBILITY . . . The wide Clutch recess offers a clear, definite target, inviting confidence 
and unwavering action by the “greenest’’ operator. No “‘breaking-in” required. 


SAFETY... The Center Pivot on the driver makes deep dead-center entry automatic. 
No canting, no slippage to injure manpower or damage materials. 


EFFORTLESS DRIVING . . . The straight-sided driver squarely contacts the full area of 
the straight-walled Clutch to eliminate end pressure as a hazard and as a fatigue 
factor. With CLUTCH HEAD, there is no ride-out tendency as set up by “tapered’’ 
driving. 


CLUTCH HEAD LOCK-ON ...A slight reverse turn creates a friction-hold which unites 
screw and driver as a unit for easy one-handed reaching to hard-to-get-at spots. 
No slow-down fumbling. With field service Type ‘‘A”’ Bits, this feature functions 
automatically for easy withdrawal of screws, undamaged and saved for re-use. 


SCREWDRIVER CONTROL... NEW TOOL ECONOMY .... 


This is the only modern screw Ruggedness of structure ex- 
engineered for operation with plains why this tool stands up 
ordinary type screw drivers é through a- longer continuous 
or any flat blade of reason- “spell”? on the line. Repeated 
ably accurate width. Thick- reconditioning to original effi- 
ness of the blade is secondary ciency requires only a_ 60- 
because the roomy Clutch second application of the end 
permits a wide tolerance. surface to a grinding’ wheel. 


UNITED SCREW AND BOLT CORPORATION 
CHICAGO 38 CLEVELAND 2 NEW YORK 7 
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Hydraulics Department at North American 


(Continued from page 30) 


prevent damage. These “postal type” 
cart containers have 198 cylinder tube 
pigeon holes. 

In the central district of the depart- 
ment, the newest in heating and plating 
equipment is installed, properly to proc- 
ess under the most modern techniques. 
There is a considerable battery of 
nitriding furnaces for controlled case 
development. Cadmium, chrome, zinc 
plating, cleaning and degreasing, ano- 
dyzing, Dow treatment and painting 
equipment are insta!led. There is the 


tendency to move into extensive use of 
magnesium very soon. 

The hydraulic parts are floor in- 
spected at the machine as produced, 
preventing waste in rework and scrap. 
The salvage inspector complained that 
his job had almost been taken away 
from him. Individual records are kept 
on each operator to show production 
accepted, reworked, scrapped. This is 
of great assistance to supervision. In- 
complete operations and minor rework 
are done by the responsible operator 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 
prove interesting and useful to you. 





New Internal Gage Avoids Over 
Cutting... Saves Wasted Man Hours 


At last a gage that takes the guess work out of 
checking internal diameters either machine 
bored, or close ground and lapped. It is called 
the Keene Internal Gage and is the first accurate 
method for fast correct checking of internal 
minimum and root 
diameters. The gage is ideal for machining and 
inspection work, and proves its value in in- 


splines and gears on both 

















creased production. It can be used with either a 


master, or micrometers. 


This time saving development is constructed 
of aluminum, is six inches long and weighs only 
five ounces. Available in models designed to read 
in thousandths (.001) or in tenths (.0001). 


When your gage has been checked the thou- 
sandths left to bore, the actual job of machining 
may become tedious. It is then when Wrigley’s 
Spearmint Gum helps keep you alert and watch- 
ful. Chewing gum seems to assist you over the 
dull spots in the day’s work. And Wrigley’s 
Spearmint will aid you in your peacetime job by 
helping to keep you wide awake and efficient 
during that part of your work that may seem 








unimportant, but which actually means per‘ec- 


tion to the completed product. 


Closeup of dial showing simplicity 
and fast visibility. 


You can get complete information from Keene Electrical 
Machinery Co., 542 W. Washin ton Blvd., Chicago 6, Illinois. z-51 


72 





before the parts can leave his machine 
area. Previous to the change, the hy- 
draulic assembly was using 30 per cent 
of its manhours to rework parts. All 
this waste is now a matter of the past, 
Parts are processed directly across 
from the machining aisle and then on 
to honing, assembly and testing and 
then to line supply racks or assembly 
stock room. 

It is instructive to detail the part 
traveling and handling time that has 
been effected by the centralization of 
this hydraulic department. The com- 
parison between old and new setup is: 


Past 
(feet) 


Present 
Operation 


Stockroom to turret lathes 
(ist oper.) 

Turret lathe to turret lathe 
(2nd oper.) 

Turret lathe to production 
mill 

Production mill to drill press 

Drill press to de-burring... 

Deburring to inspector .... 

Inspection to processing.... 

Processing to Hydraulic As- 
sembly Dept. 


Saving 1210 feet of traveling 
time 


North American is probably the only 
known manufacturer to have developed 
a plastic surface roughness gage, which 
gives finish a dimension. It is used to 
compare micro finishes by feel and 
visual readings against a _ standard§ 
micro finish ‘pattern which North 
American has produced after ex: 
haustive development and in agreement 
with surface roughness samples ofthe 
National Aircraft Standards 30. This 
is accomplished on a 4% in. by 7 in. 
black plastic die shape of % in. thick- 
ness to fit a loose leaf instruction book. 
It is divided into twenty 1% in. by 1 in. 
squares, each of which carries the care- 
fully etched surface of some type of 
mill, grind, turn, end mill, hone, lap 
or polish with the micro readings from 
500 to 5 and compared with the type of 
machining involved. The impression 
dies have been most carefully made. 
The master can turn these plates out 
for all who desire them. By this 
method, North American’ has _ estab- 
lished a system of certain micro finish 
diagnosis, compared in accuracy to 
Brinell. In fact, it can be considered 
the “Rockwell of finish readings.” 

There has resulted a better quality 
of tooling and machining. Photographs 
are included with this article to show 
some of the interesting machining being 
performed there. An assembly print 
and photo of a special reamer is shown. 
This tool accommodates the machining 
of a hydraulic landing gear down lock 
strut cylinder and reams to a finish of 
5 micro. It is a rose type Carboloy in- 
sert of the coolant class with braced 
Carboloy tips, ground with no radial 
clearance. It performs at 1480 rpm, 
feed of .003 in. and is fed in and out 
of the part to prevent scratching. This 
same technique is applied to 10 differ- 
ent jobs. This reamer with #ts 5 micro 
finish eliminates all honing. It is used 

(Turn to page 77, please) 
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saecessfully only on dural, not on steel 
1° magnesium. 

The second interesting tooling ex- 
umple is a double chasing attachment 
‘or chasing threads on both ends of an 
nydraulie cylinder part simultaneously, 
another North American shop develop- 
ment. This consists of two blocks, both 
mounted on the rear block of the turret 
on the back of the cross slide. There 
are four chasers in the head. North 
American uses a set that is broken, 
ising two from each set, thus salvag- 
ing broken sets. These are locked in 
the holder and two threads are cut at 
once, 

Some interesting hyper-milling with 
« negative rake straddle mill having 
eight teeth on a 6 in. diam with a 10 
dey angle, using Carboloy tips, turning 
at 1800 rpm with a 15% in. feed on a 
20 in. table travel was observed. This 
milling certainly took the metal out 

. and neatly, to a 38-40 micro. It 
was producing the number of parts in 
five hours that formerly required 2% 
to three days. 

There have been notable hydraulics 
department developments in Carboloy 
cutters, double threading, finishing 
reamers, cylinder boring, thread mill- 
ing, which have cut machine time and 
improved work with almost total 
elimination of rework. 

The same constructive improvement 
in practice is found in the tee-slot rails 
and holding fixtures of the centralized 
testing equipment and the automatic 
pressure supply for testing convenience. 
This has been particularly appreciated 
by women who had threatened to quit 
their jobs because of the rigors of 
manual operation. Now an air-oil re- 
ciprocating device, operating on a 4000 
psi testing basis has fingertip control 
in the automatic opening .and closing 
of compensating valves to effect this 
test. The heart of the P-51 hydraulic 
system, located on the center rib, is 
set up for lifelike test in the hydraulics 
department, providing a “Vari-Drive” 
functional test which duplicates ex- 
actly the hydraulic performance under 
idling, take-off and cruising conditions 
of the ship. Flight line errors are in- 
terpreted immediately to the varied as- 
sembly groups by trouble shooters. 
There is unique testing manifolds. Nor 
should mention of precision fitting slide 
valves be neglected. 

Here is incontrovertible evidence of 
the solid advantages of centralized de- 
partmental functioning. North Ameri- 
can is planning extension of the policy 
and practice through the shops of its 
three plants—Kansas City, Dallas and 
Inglewood—to the extent that fabrica- 
tion practices group themselves around 
such sequences of related functions as 
to make the move feasible. The example 
has a significance for those who are 
planning reconversions in plant layout 
to accommodate after war production. 
It is a sure way to attain higher 
quality at definite production savings 
in manhours, rework, rejects, better 
scheduling, higher incentive, better 
quality. 
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To insure easier change-over 
and low-cost production .. . 
to meet new styling require- 
ments, include HOLTITE fasten- 
ers in your plans for tomorrow's 
peacetime products. 


In addition to a widely diversi- 
fied line of standard products, 
new HOLITITE fasteners have 
been developed for post-war 
production. Our Engineering De- 
partment will gladly make recom- 
mendations for adapting these 
latest fastenings to your specific 
needs. 


Whatever type of material you 
may use in your reconversion to 
peacetime production, there's a 
particular HOLTITE fastener to 
suit the purpose with maximum 
efficiency and economy. 


Wartime conservation makes it impossible to send 
catalogs unless requested on your company letterhead 


BUY MORE WAR BONDS 
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New Vitreous 
Enameling Alloy Steel 
The problem of successfully applying 


white or light pastel cover coat vitre- 
ous enamels directly to steel surfaces 


pany, Chicago, Ill. White and other 
colors of vitreous enamel can be ap- 
plied directly to this steel, known as 
Inland Ti-Namel steel, without the 
prior application of a base or ground 
coat enamel. 


is said to have been solved by the de- 
velopment of a new vitreous enameling 
alloy steel by the Inland Steel Com- 


Another important property of 
Ti-Namel is that it does not age-strain. 
Drawn shapes are free from strain 





Forging today requires great preliminary 
enterprise, great machinery. Skill and 
long experience produce the dies set in 
the hammer face and on the anvil pro- 
ducing the tight, uniform grain structure, 
the highest known tensile strength plus 
toughness in metal. Skilled fast ac- 
tion controls the operation of forging 
hammers. 


WYMAN-GORDON . 


Harvey, Illinois 


Worcester, Massachusetts 
Detroit, Michigan 
FORGINGS—Laboratory Controlled 





lines regardless of lapsed time from 
production by the mill to fabrication by 
the manufacturer. The new alloy steel, 
therefore, does not require either spe- 
cial temper rolling or leveling to pre- 
vent strain lines. Shallow panels of 
large areas are said to remain flat and 
true to required shape and form after 
drawing operations. 


New Developments in 
Cummins Diesel Engines 


Cummins Engine Co., Inc., Columbus, 
Ind., is introducing a new series of high 
speed Diesel engines. These new en- 
gines, Series NH-600 and NHS-600, 
are higher speed and higher horsepower 
versions of the familiar Model H and 
its supercharged counterpart, the Model 
HS. The increased output of these 
newly developed six-cylinder engines is 
obtained by these three major irnova- 
tions in established Cummins design: 
(1) By increasing the maximum op- 
erating speed from 1800 rpm (Models 
H and HS) to 2100 rpm (Series NH 
and NHS). (2) By increasing bore 
and stroke from 4% in. by 6 in. (Models 
H and HS) to 5% in. by 6 in. (Series 
NH and NHS), which increases piston 


Series NHS Cummins supercharged 
Diesel engine 


displacement from 672 to 743 cu in. 
(3) Dual intake valves are employed 
to provide the increased air supply 
needed to assure efficient combustion of 
the additional fuel which the engine re- 
quires in order to produce increased 
horsepower. Dual exhaust valves per- 
mit the rapid exhausting of gases from 
the firing chamber. 

Comparing the 200 hp maximum out- 
put of the NH engine with the 150 hp 
of the parent Model H, it can be seen 
that these improvements in design have 
produced 3831/3 per cent additional 
horsepower without appreciably in- 
creasing engine weight or dimensions. 
An even greater gain in horsepower 
(3712 per cent) is revealed by a com- 
parison of the supercharged NHS en- 
gine with the supercharged Model HS, 
with 275 and 200 maximum horsepower 
output, respectively. Here, too, the in- 
crease has been obtained at very little 
cost in weight or size. 

In most respects other than those 
listed above, this new series of Cum- 
mins Diesels bears a marked resem- 
blance to the H line. Basic design and 

(Turn to page 82, please) 
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LUMARITH* PLASTICS 


Nearly everyone will agree that our homes, automo- 
biles, all the things we use and enjoy should have a 
welcome touch . . . and that statement immediately 
suggests what can be done toward this ideal with 
Lumarith Plastics. 

Of course, this isn't an argument in favor of the 
all-plastics home or postwar automobile .. . far from it. 
It is merely a reminder of the touch comfort to be had 
from Lumarith, and a reference to the many places 
where these Celanese* Plastics make the things we 
touch “feel better”. 

In the bathroom, for example, Lumarith articles 
moderate the chill of porcelain and tile: seat covers, 
switch plates, wall fixtures, towel bars, scale plat- 
forms, clothes hampers, door knobs—all the contact 


points between a home and its occupants. 
*Reg. U.S. Pat. Off. 








And the kitchen, another spot of breezy efficiency, 
gets warmth and cheer through the liberal use of 
Lumarith items: cabinet handles, door and switch 
plates, refrigerator parts, the telephone handset, range 
controls, faucet handles and hundreds of kitchen tools 
and accessories. 

The automobile steering wheel and controls—even 
our clothes buttons, eyeglass frames, compacts, cigar- 
ette cases and pocketbook clasps are smooth and 
pleasant to touch when they are made of Lumarith. 
Yes, from cellar to attic, at the office or in the driver's 
seat, the things we touch should bring us comfort. 
That is what Lumarith plastics are designed to do. 
Celanese Plastics Corporation, a division of Celanese 
Corporation of America, 180 Madison Avenue, New 
York 16, New York. 
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1918 First crude radio sets used by the 
Jennies and DeHavillands of World War I 
were powered by wind-driven generators 
built by Westinghouse. They were relatively 
heavy and bulky by today’s standards. 


Since the days of DH’s... answering aviation’s need for 


“MORE WATTS... 
LESS WEIGHT!” 


Since the day the first DeHavillands and 
Jennies found a need for power to energize the 


earliest aircraft radios, the aircraft industry has 


voiced a recurrent need: 

“Give us WATTS—but hold down 
WEIGHT!” 

From that day to this, Westinghouse engineers 
have worked hand-in-hand with aircraft builders 
and designers to supply that need. How well 
they have succeeded may be judged by the 
progress of d-c generator design. Today’s West- 
inghouse Aircraft Generators supply the highest 


output-to-weight performance. 


Dynamotors—for transforming d-c power to 
higher or lower voltages—also have grown 
smaller and lighter in proportion to their ratings, 
thanks to Westinghouse engineers. The progres- 
sive development shown here has contributed to 
the wider and greater usefulness of electrically 
powered auxiliaries and controls in planes. 

Westinghouse efforts toward taking the 
weight out of kilowatts are continuing—and will 
continue. They offer another sound reason for 
making Westinghouse your electrical partner 
in aviation progress. Westinghouse Electric & 
Manufacturing Co., Lima, Ohio. }.03210 


OFFICES EVERY WHERE 


@ Westinghouse: 
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1931 This light, minimum-ripple 
ie Heat of its Baste 


1944 Small, sleek and powerful in proportion 
to its weight, today’s Westinghouse dynamotors - 
further contribute to weight reductions in the 
communications and control systems Fei : 
present-day fighting planes. : 


* 


YESTERDAY...TODAY...TOMORRO 


fanuary 1, 1945 
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construction are the same. Overall 
dimensions of the block remain un- 
changed. A*high percentage of parts, 
including crankshaft, connecting rods, 
main and connecting rod bearings and 
many more can be used interchangeably 
in either series of engines. They also 
employ the same four-stroke cycle 
principle of operation; the same Cum- 
mins fuel distribution and injectioff 
system; and many of the same acces- 
sories, 

In announcing the development of 
these new additions to the Cummins 
line, the company makes it clear that 
manufacture of all existing models will 


be continued. These include, in addi- 
tion to the H and HS, a third high 
speed Diesel, the 100 hp, six-cylinder 
Model A, which also is designed for 
automotive, industrial and marine ser- 
vice. This also means a continuation 
of the-Model L, a 250-hp, medium speed 
engine suitable for stationary and ma- 
rine applications. 


Norton Announces Line of 
Solid Polishing Wheels 
Norton Company of Worcester, Mass., 


announces a line of solid polishing 
wheels which are to be marketed under 





CENTRAL UNIVERS 


AL 
HOSE CLAMPS iw UY 


mt 


THE Half Track DEPENDS 
ON CENTRAL CLAMP-POWER 


Central Universal Hose Clamps are sup- 
plying vital clamp-power with unfailing 
dependability to America’s war machine. 


They are strong enough for every 


@Army and Navy combat 
vehicles, farm and road- 

‘ building machinery, diesel 
and gasoline engines, and 
all types of radiator hose 
are equipped and serviced 
with Central Universal 
Hose Clamps. 


production and service requirement ... 
precision built of rustproof, extra-heavy 
cold rolled steel . . . self-locking .. . 
cannot strip or loosen . . . able to with- 
stand abnormal pressure, stress, strain 


and vibration . . . easier to use in hard- 
to-get-at places . . . quickly attached or 
removed without disconnecting the line. 


A single length Universal Clamp fits 
hundreds of diameter sizes. 


CENTRAL EQUIPMENT CO. 


900 $0. WABASH AVE. 


CHICAGO 5S, ILE,’ 














the trade mark Norflex. They are 
available in three types: cork resinoid, 
fiber resinoid and resilient rubber. 

All three types of Norflex abrasive 
wheels and sticks are similar in that 
they possess a relatively soft and 
flexible bond that imparts a cushion- 
like action, assuring a smooth uniform 
finish. They differ from the conven- 
tional grinding wheels in that they are 
designed to remove only a relatively 
small amount of material such as a 
burr or sharp edge or to polish a sur- 
face that is already to size. 

The fiber resinoid type of Norflex 
polishing wheel consists of uniformiy 
sized abrasive grains mixed with cot- 
ton fibers and held together with a 
resinoid bond. The mixture is pressed 
to the desired size of wheel or stick. 

As their name implies Norflex wheels 
of the resilient rubber type are made 
with a comparatively soft rubber bond 
which imparts to the wheel a cushion- 
like cutting action. 

Norflex wheels of the cork resinoid 
type are made up of abrasive, resinoid 
bond and finely divided cork, the latter 
providing a soft polishing action. While 
these wheels, like the two other types, 
are used for many offhand polishing 
jobs, they will also find an important 
application on precision polishing work 
in cylindrical grinders, centerless 
grinders, surface grinders and internal 
grinders. 


Device Identifies 
Ferrous Alloys 


The new Identometer which is being 
distributed by Dravo Corporation, 
Pittsburgh, Pa., incorporates an elec- 
tronic timing control which is said to 
eliminate the human factor in timing 
tests for identification of rolled or 
forged ferrous alloys. The Identometer 
utilizes the principle of thermoelec- 
tricity. When two metals or alloys are 
brought in contact with each other and 

(Turn to page 85, please) 


Identometer with electronic timing 
control 
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TRIES 


e -oint of contact is heated, there will 
» . small current generated, the mag- 
jtude of which will depend upon the 
iff--ence in the materials and the tem- 
er: ure to which the contact is heated. 
¥ te two materials are identical, there 
Fil) be no current generated. 

EB, placing two samples in contact 
nc heating the contact by passing a 

rrent through the pieces, the ther- 
hoe ectrie current generated can be 
heccured. This is the principle of op- 
ation of the Identometer. Identifica- 

on is accomplished by providing a 
mown sample against which the un- 
mown pieces are checked by the in- 
rument. 


000-Watt Mercury 
fapor Lamp 


Westinghouse Electric & Manufactur- 
be Co., East Pittsburgh, Pa., has 
ought out a new light source, the 
D00-watt Westinghouse mercury-vapor 
mp. It is used for lighting buildings 
ith extremely large areas and ceilings 
s high as 150 ft. Such buildings are 
imp hangars, airplane factories, and 
eel mills. The new lamp is 7% times 
he size of the largest air-cooled mer- 
bry lamp heretofore available for in- 
strial service. It is approximately 
e ft long and delivers 120,000 lumens. 


lastic Covering for 
Brake and Clutch Pedals 


A rubber-like plastic covering for 
tomotive brake and clutch pedals is 
pw being produced by the Bay Manu- 
eturing Division of The Electric 
uto-Lite Company at Bay City, Mich. 
The pedal pads, which are being 
olded in varied sizes, are designed to 
Pplace worn ones made of hard-to-get 
bber. They are ridged, allowing for 
firm grip by the motorist and are 
ooved inwardly to fit tightly over the 
pre steel of the pedal. 


iproved Cold 
amersion Cleaner 


Dip-Zof, an improved cold immer- 
on cleaner for carburetors, fuel 
mps, and metal ‘parts, is the latest 
dition to the line of automotive 
aintenance chemicals made by R. M. 
ollingshead Corporation, Camden, 
- The new cleaning material acts 
emically, thus doing away with 
raping or wire brushing. It loosens 
d removes grease, sludge, carbon, 
mi, varnish, paint, and lacquer. The 
arer states that no special equipment 
cleaning tanks are required. 


i: c-Resistant 
« t Base Gasket 


new type gasket, consisting of a 
pli vase, impregnated with a chromate 
ented compound which renders the 
hsterial flame and fire-resistant as 
€ as corrosion resistant has been 
Laced on the market by The Sherwire 


nuary I, 1945 


Williams Company, Cleveland, Ohio. 
Originally intended as a substitute for 
low-pressure rubber gaskets required 
in marine ventilating systems, chromate 
gasketing has since demonstrated its 
usefulness in many other applications, 
including joint seals in water, fuel oil 
and Diesel oil systems as well as gasket- 
ing for air lock and refrigerator doors. 
Chromate gasketing is flame and fire 
resistant to a high degree. It can with- 
stand relatively prolonged exposure to 
salt water without decomposition. It 
may be had either factory pre-cut or 
cut from sheet at the point of use with- 
out special tools. Two thicknesses are 
available, 1/16 in. and % in. 


Aircraft Accessories 
Corp. Changes Name 


Stockholders of Aircraft Accessories 
Corporation voted on Dec. 15 to change 
the name of the company to Aireon 
Manufacturing Corporation. The com- 
pany’s manufacturing activities have 
expanded beyond the limitations im- 
plied in the name Aircraft Accessories 
Corporation, and while Aireon contem- 
plates continued substantial production 
aif aircraft and electronic equipment, 
it has developed a number of of new 
products which it is prepared to manu- 
facture and market as soon as mate- 
rials are released. 














Getter — 
Fusing Efficiency 
with SPACE 


"y 


. SAVING 


N Littelfuse has UNDERWRITERS’ 

' APPROVAL on 3A G fuses to 
and includiag 6 amperes at 250 volts. Now Littelfuse completes the 
line and manufactures 3 A B fuses to 20 amperes, 250 volts. Bulky car- 
tridge and plug types are replaced with these space-savers. Fusing 
efficiency is increased in many additional fields. 





Old bulky cartridge type fuses. 


New Littelfuses, 3 AG and3 AB. 
Saving 11Yq cu. in., inthis example. 


Use with electric appliances, heavy duty 
power supplies, amplifiers, radios, motors, 
etc. (Slo-Blo type also made for 1/100 
amp., for electric fences etc., and 1/32 amp., 
for control circuits, small coils, etc.) 

3 A B fibre-enclosed fuses.are for services 
from 8 to 20 amps. at 250 volts. Greater pre- 
cision, space-saving and convenience in still 
heavier duties. Strong fibre tubes, nickel 
plated caps and other new features make 
these the most modern of fuses. 


8 A G INSTRUMENT LITTELFUSES 


Glass-enclosed fuses with range from 1/200 
to 15 amps. 250 volts AC or DC. For volt- 
meters, milliammeters, galvanometers, ther- 
mocouples—practically the entire range of delicate 
electrical instruments. Have Patented Locked 
Cap Assembly, and Bridge Construction. 


COMPLETE CIRCUIT PROTECTION 


Littelfuse products include fuses of high and 
low voltage—new types of circuit breakers—ther- 
mocouples—signal indicators—fine wire prod- 
ucts, etc. Counsel with Littelfuse on today’s and 
tomorrow’s requirements. Write nearest office. 





3 AG Glass-enclosed Littelfuse, 14%" long, 
1%" dia. (Slo-Blo construction shown. ) 








Glass-enclosed 8 A G Littelfuse 1" long, 
14" dia. 








LITTELFUSE INCORPORATED 


200 Ong St., El Monte, Calif. 


[ 


4757 Ravenswood Ave., Chicago 40, Ill. 
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CLARK TRUCTRAC 


BATTLE CREEK, MICHIGAN 





| Products of CLARK « TRANSMISSIONS ¢ ELECTRIC STEEL CASTINGS | 

| AXLES FOR TRUCKS AND BUSES e AXLE HOUSINGS e BLIND RIVETS 
INDUSTRIAL TRUCKS AND TRACTORS e HIGH-SPEED DRILLS AND REAMERS 
METAL SPOKE WHEELS e GEARS AND FORGINGS « RAILWAY TRUCKS 
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A.S.T.M. STANDARDS ON PETRO.- 
LEUM PRODUCTS AND LUBRICANTS is 
the latest compilation of all A.S.TM, 
specifications, methofis of tests, and defl- 
nitions pertaining to petroleum products 
and includes some 80 standards which with 
certain supplementary material comprises 
more than 500 pages. 

In addition to the current report of the 
Society’s Committee D-2 responsible for 
most of the standards, there are certain 
proposed methods, for example, one on 
saponification number of petroleum by elec- 
trometric titration; proposed conversion 
tables for petroleum oils of metric tons to 
long tons and short tons. Also a discussion 
on oil measurement; proposed methods of 
analyzing petroleum sulfonates; and a test 
for potential gum in aviation gasoline. 


The large number of test methods provide 
authoritative procedures for determining 
properties of a wide range of petroleum 
products, for example, acid heat of gaso- 
line, aniline point, burning quality of vari- 
ous products, carbon residue, color, distilla- 
tion, specific gravity, knock characteristics 
of fuels, melting point, etc. 

Specifications are included covering fuel 
oils and gasolines, Stoddard solvent, vari- 
ous types of asphalt, etc. 

This book, which includes the emergency 
method of test for color of Army motor fuel, 
and certain emergency provisions, can be 
obtained from A.S.T.M. Headquarters, 260 
S. Broad St., Philadelphia, Pa., at $2.75 
each, with reduced prices on orders in 
quantity. 


PERSONALS 





General Motors, Buick Div., has an- 
nounced the appointment of Harold €E. 
Hardenbrook as general works engineer for 
all Buick plants. He succeeds Frank Elwell, 
who has announced his plans to retire. 


W. W. Harts, Jr., has been elected treas- 
urer of the McCord Corp. He was, for six 
years previously, assistant treasurer. 


Joseph M. Gwinn has. been. appointed 
manager of the Stout Research Div. of 
Consolidated Vultee Aircraft Corp. 


United States Rubber Co., Wire and Cable 
Div., has announced the appointment of 
John Blake as manager of marine cable 
sales, with headquarters in New York City. 


Stewart-Warner Corp. has announced the 
appointment of A. R. Collins as head of the 
Research Dept. and J. H. Leslie as chief 
engineer, of the South Wind Heater Div. 


Harry B. Higgins, President of the Pitts- 
burgh Plate Glass Co., has been elected to 
the Board of Directors of the Westinghouse 
Electric and Manufacturing Co. 


The appointment of Roy C. Sylvander as 
director of engineering of Bendix Aviation 
Corp.’s Eclipse-Pioneer Div. has been an- 
nounced by the company. The Pacific Div. 
of Bendix has announced the following ap- 
pointments to the staff of their sales dept. 
Donald T. Boody, sales dept., will act as 
liaison engineer contacting engineering de- 
partments of aircraft plants on the west 
coast. Wm. P. Harrison, formerly eastern 
service engineer in New York, will be mid- 
western representative for Pacific Div. hy- 
draulic and electric equipment, with head- 
quarters in St. Louis. Edward M. Nash, 
formerly with Lockheed Aircraft Corp., will 
handle hydraulic equipment items. 


Lt. Col. James E. Boudreau has been ap- 
pointed advertising manager of Ethy!] Cornp., 
with headquarters in New York. He has 
recently been released from duty with the 
Sixth Service Command. 


J. H. Hunt, past president of the Ensgi- 
neering Society of Detroit, has been elected 


(Turn to page 160, please) 
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ian IT’S A TIME SAVER! IT’S A MONEY SAVER! 


} to . ae ss P 
sion So long as his plant stuck to slotted screws, this assembly A shift to Phillips Screws permitted a switch to power 


} of man had to stick to hand driving. Too much danger of driving. Thanks to the Phillips Recess, driver skids 
test power drivers skidding and gouging the carriage’s finished stopped. Result: a fast, money-saving process instead of a 
surface — making costly refinishing necessary. slow, high-cost hand operation! 
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IT’S A PROBLEM SOLVER! IT’S A SALES BUILDER! 





Management and workers aren’t the only ones who benefit To salesmen, too, use of Phillips Screws pays dividends: 
from Phillips Screws. Design Engineers find there’s no in a stronger, smarter product... that has no burred screw 
easier way to plan extra fastening strength and rigidity heads to disfigure surfaces and snag clothing. Ornamen- 
into a modern streamlined product — and to lower costs at tally as well as functionally, this recess is engineered to 
the same time! SELL your product! 
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ls Plulliyoa-- the engineered recess! 





‘able | . In the Phillips Recess, mechanical principles are’ so correctly applied 
- ¢ Re that every angle, plane, and dimension contributes fully to screw-driving 
City. fm | » efficiency. 
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... It’s the exact pitch of the angles that eliminates driver skids. 
... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 
... It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 

With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50% —cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Paillige Screws into your 
product now. 


PHILLIPS #7 SCREWS — 


WOOD SCREWS « MACHINE SCREWS Hoi’ SCREWS ¢ STOVE BOLTS 
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n ap- American Screw Co., Providence, R. 1. The H. M. Harper Co., Chicago, fll. Pawtucket Screw Co., Pawtucket, R. 1. 
or). Atlantic Screw Works, Hartford, Conn. International Screw Co., Detroit, Mich. Pheoll Manufacturing Co., Chicago, til. 
» has ¢ The Bristol Co., Waterbury, Conn. The Lamson & Sessions Co., Cleveland, Ohio Reading Screw Co., Norristown, Pa. 

the 6 Central Screw Co., Chicago, Il. Manufacturers Screw Products, Chicago, III. Russell Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
aioe Chandler Products Corp., Cleveland, Ohio Milford Rivet and Machine Co., Milford, Conn. Scovill Manufacturing Co., Waterville, Conn. 

. Continental Screw Co., New Bedford, Mass. The National Screw & Mfg. Co., Cleveland, Ohio Shakeproof tnc., Chicago, II. 

En gi- The Corbin Screw Corp., New Britain, Conn. New England Screw Co., Keene, N. H. The Southington Hardware Mfg. Co., Southington, Conn. 
ected General Screw Mfg. Co., Chicago, III. Parker-Kalon Corp., New York, N. Y. Wolverine Bolt Co., Detroit, Mich. 
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SPEED PRODUCTION...STOP ERRORS! 


Biggest forward step in weight control—PRINTED 
Weights are solving more and more weighing-book- 
keeping problems for industry! Especially in recon- 
version—start right with TOLEDO PRINTWEIGH 
to speed production and stop errors! 


SIMPLE—even with green help, long hours, greater 
fatigue and wartime speed—PRINTWEIGH keeps 
weight records straight! 


RAPID—accurate, printed weight records with split- 
second speed. 


DEPENDABLE—prints BIG figures... unmistakably 
big... on thick tickets ...on large or small sheets 
--+-On strips... with extra copies. 


ACCURATE—backed by 20 years of Toledo Re- 
search and Engineering in weight-printing. Adapt- 
able to scores of weighing operations. 
Toledo Scale Company, Toledo, Ohio. 
Sales and Service in 181 cities. 


qOLEDO 
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Fabric Attachment With 
Self-Threading Screws 


(Continued from page 40) 


I, 1% in. wide tape developed ultimate 
pressures ranging from 5.45 psi to 6.14 
psi, the failure being similar to that 
in paragraph b. See Figs. 11 and 12, 

d. To determine the effects on 
strength of stripped screws, SP1351-4-4 
screw-washer assemblies were installed 
at 1% in. on center in .020 24SOAL 
ribs heat treated to ST and with all 
screws deliberately stripped. Yellow. 
line 7/16 in. tape was used. The torque 
to drive the screws ran up to 5 Ib-in. 
while the stripping torque ran from 5 
to 25 Ib-in. The screws failed at 3.53 
psi by pulling out of the rib. Thus 
with 100 per cent of the screws stripped 
in an .020 rib, the strength was still 
about 88 per cent of the desired value 
of 4 psi. 

It was then concluded that methods 
using Shakeproof SP1351-4-4 washer 
assemblies and SP1228-4-4 screws with 
AN960-A6 washer achieved the desired 
results in that they were: 

a. over 4 psi in strength while the 
lacing cord varied from 2.0 to 3.0 psi 
(lower if a load was applied a number 
of times, producing chafing). 

b. more resistant to repeated loads, 
vibration, chafing, etc., by many times. 

c. not excessively heavy, the weight 
on a 20,000 pound airplane being in- 
creased only 8 to 12 pounds. (This 
was due mainly to increased balance 
weight necessary in the surfaces to pre 
serve static balance.) No attempt was 
made to use a differential screw spac: 
ing to reduce this weight. 

d. flush to a greater degree than were 
the lacing cords. 

e. far more simple and rapid to in- 
stall. Various time studies as produc: 
tion skill increased showed savings of 
from 20 to 100 per cent. The use of 
power drivers to set home screws previ- 
ously started by hand resulted in very 
rapid installations. 

f. very satisfactory for service re 
pair and rework since the same screws 
could be replaced in the same holes 4 
number of times. 


NOTE: The actual value of this metho 
has been proven in several instances whe 
service failures of epidemic proportion# 
occurred with the lacing cord method. Re 
pair of these surfaces in the field wit) 
screws and washers was easily accom: 
plished. From the date production ait 
planes have left the factory with fabric at: 
tached by screw methods, no cases of failu 
have been reported. 


Doehler and Jarvis 
To Be Merged 


Stockholders of the W. B. Jarvis Co. 
Grand Rapids, Mich., manufacturers 0! 
automobile accessories in peacetimé 
and now in war production, have ap 
proved a merger with the Doehler Dit 
Casting Co. The new company will 
called the Doehler-Jarvis Corp. ani 
will maintain executive offices in Ne 
York. Officers are Lewis A. Jarvis 
president, and H. H. Doehler, chairmat 
of the board. 
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ISTRI 


JERE’S WHAT IT MEANS 
KEEPING YOUR ELECTRICAL 
-QUIPMENT AT MAXIMUM 
PRODUCTIVE EFFICIENCY 


Whenever you need major electrical repairs in your 
plent—or repair and overhaul of equipment outside 


your plant—remember this tag. It’s the sign of a 


service that will get your machines back on the job 


quicker, assure longer life on repaired apparatus. 


Only a piece of paper, you may say. But back of it 
is a nationwide organization equipped to render a 


type of service that only a leading electrical manu- 


facturer can offer. 


Here’s what Westinghouse ‘‘Factory-Proved” Main- 
tenance Service means in terms of better repairs, 
longer-lasting repairs: 


UIPMENT of the most modern type has been 
used in the reconditioning and repair of the job. 


TORY-PROVED METHODS and materials have 
been employed. 


SSONNEL trained in factory methods, supervised 
by men with years of experience, have performed 
he repair job. 


RATE TESTING—the repaired apparatus has 
been carefully tested to factory specifications. 


ICE GUARANTEE=“the repairs on the apparatus 
arry the standard Westinghouse guarantee. 


Westinghouse ‘‘Factory-Proved’”’ Maintenance is a 
mationwide local 
branches as near as your telephone. Just call your 
mearest Westinghouse office, and explain the type of 
service you need. Westinghouse Electric & Mfg. Co., 


iP. 2. Box 868, Pittsburgh 30, Pennsylvania. J-96000 


electrical repair service—with 


e 
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For Longer-Lasting Repairs Outside Your Plant 
There is a Westinghouse repair plant near you to give you 
prompt “Factory-Proved” service on electrical repairs. 


Check the list on this page to see what “Factory-Proved” 
service means. 


* 





For Faster Repairs in Your Own Plant 
.+.use Westinghouse Field Engineering and Service. 
Factory-trained engineers are available to diagnose trouble, 
and work with your own people to speed up repairs. Portable, 
field equipment assures. accurate results. 


pat! 





For Prompt Service on Renewal Parts 
--.call your Westinghouse District Sales Office. Ample 
stocks of genuine Westinghouse parts are available at all 


times. To speed minor repairs, build up your own stock of 
parts most subjected to wear. 


Westin house 


PLANTS IN 25 CITIES . 


OFFICES EVERYWHERE 
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Industry Farther 
from Reconversion 
(Continued from page 42) 


“standing” contracts are expected { 
run for the duration of the war. 


General Motors — Aircraft engines 
guns; military trucks and amphibioy 
trucks; tanks and engines for tanks 
aircraft assemblies; ammunition; scoy 
ears, Diesel engines for naval cra 
propellers, aluminum forgings; jet pr 
pulsion engines; and dozens of difer 
ent components and sub-assemblies. 


Hudson—Three important fuselag 
sections (two of them pressurized) anj 
outer wings for the B-29 bombers 
armored cabins for fighter planes; fol 
ing wings for Navy dive bombers 
wings for a fighter-bomber; pistons anj 
other component parts for aircraft en 
gines; landing barge engines; re: 
fuselage sections for the B-26 bomber 
mine anchors, and other important as 
signments which cannot yet be reveale/ 
A. E. Barit, Hudson president, ha 
summed up the policy of his compan 
in the following statement: “It gog 
without saying that the war over 
shadows every other consideration fo 
the coming year. Our plans and o 
operations must be governed entire 
by the course of the war and the need 
of the armed forces, from week to weed 
and month to month. As Hudson se 
it, we must be ready to meet maximun 
requirements for war materials for : 
indefinite period. No other course i 
possible, and neither time nor facili 
ties that could further the war effo 
can be diverted to any other end.” 


Studebaker — Multiple-drive 2% 
5-ton military trucks, the 1820 Wrigh 
Cyclone engine for the B-24, and th 
Weasel, tracked cargo carrier. Dolla 
volume of production last year was U 
about 15 per cent, with no major in 
crease in facilities. 


While the above listing is not a com 
plete one, it serves to show that th 
industry is®not only deeply involve 
but is also engaged in making item 
that are certain to be in demand fa 
the Japanese war after victory i 
Europe. Cutbacks following V-E da 
are expected to be around 23 per cet 
instead of the 46 per cent projecte 
late last summer. 


There was some encouragement fi 
the automobile industry in the rece 
clearance of one Ford plant in 28 day 
after a contract for production ¢ 
turbo-superchargers was terminated. | 
the four-week period, inventories we 
made, and finished parts and those i 
process, tools, machines, dies, jigs, ali 
surplus materials were cleared out ( 
the plant which immediately was cot 
verted to production of jettison g 
tanks. According to the Central Dis 
trict of the Air Technical Service Com 
mand, which had charge of the col 
tract, simple standardized proceduré 
have been set up for quick clearant 
provided the manufacturer submits i 
ventories promptly. 
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a com Standard Products’ reputation is an inherent part of every plastic 


hat th MOLDI Ay A item we fabricate, our reputation in molding plastics is not acci- 
nvolve dental—but the result of years of experience, strenuous application 


g item to detail and an honest desire to produce the best at the lowest 
and fc possible cost. 

e Py The Standard Products Co. modern press equipment plus new 
peat techniques in molding all combine to assure you that the Standard 


cote Products Co. will give you the utmost in molding service . . . 
efficiently and economically. 
ent fs The Plastics Division of Standard Products is equipped to mold 
weal any plastic part, large or small, by injection, compression, extru- 
28 day sion, transfer or jet molding processes. 
tion ¢ The facilities of the Standard Products’ Research Laboratory 
ated. | and Engineering Departments are at your service. Write the 
> bes Standard Products Co, if you have a plastic molding problem 
ose 
igs, all 
/ Our 0 
yas COMM is 
= THE STANDARD PRODUCTS COMPANY | 
ral Dis ; 
' a 
ce Com 
coat ’ Main Offices and Research Laboratory 
caren 505 Boulevard Bldg. ° Woodward Ave. at E. Grand Blvd. °* Detroit 2, Michigan 
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WARTIME 
APPLICATIONS 


PLANES—removes chips 
and rivets, cleans before 
painting. Cleans hang- 
ers, equipment, hulls, 
wings and tanks. 


























INSTRUMENTS — bench 
work, assembly, inspec- 
tion, vacuum for schools 
and testing. 










CHEMICAL —cleans 
goods, prevents explo- 
sions in alcohol, paint, 
TNT, asbestos, and syn- 
thetic rubber plants. Re- 
claims lime, rubber, flux 
and valuable dusts. 









METALS—reduces dan- 
ger of explosions of 
magnesium dust, elimi- 
nates health hazard, re- 
moves chips, scale and 
abrasives. Collects ores, 
conveys slag, recovers 
metals. 












































SHIPS: Saves 
power, from bench work 
to final inspection. Re- 
moves sand blast and 
shot, cleans before 
painting. 





man 























































































go SPENCER VACUUM! 


We show the pre-war applications for Spencer 
Vacuum above because we are not yet allowed ta 
secure photographs of the many new and revolu- 
tionary applications listed at the left. 

In all cases Spencer has speeded up operations 
with less man-power required for the job. 

Some say that bench and assembly cleaning is 
the most valuable use of the Spencer. Others point 
to the reclamation of materials, reduction of fire 
and health hazards, or the fact that Spencer pro- 
vides a new conception of stream-lined production 
where cleaning between operations is necessary. 


POST-WAR production will find these applications 
a necessity in order to compete with other plants 
that already have Spencers installed. Why not ask 
for the bulletins? 


PENCER VACUUM 


CLEANING 


THE SPENCER TURBINE COMPANY, HARTFORD 6, CONN. 












PUBLICATIONS 


(Continued from page 48) 






been prepared by the technical department 
of The Osborn Mfg. Co. It contains many 
illustrations covering brushing methods, 
fixtures and typical brushing applications. 
A description of different types of indus- 
trial brushes and their best applications 
has also been included and a brief summary 
chart lists the most commonly used brushes 
as well as their general applications.* 


Leeds & Northrup Co. has published a 
new catalog, Micromax Electric Controi— 
Duration-Adjusting Type, which describes 
a system of temperature control to be used 
in the operation of electrically-heated fur- 
naces, ovens, baths and other units. In ad- 
dition to explaining the system, the book- 
let contains schematic illustrations’ show- 
ing the method of obtaining control action 
and installation photographs a the 
control system in use.* 


A new booklet entitled 19 Reasons Why it 
is the Dominant Drive of Industry, has been 
prepared by the Engineering Research 
Committee of the Multiple V-Belt Drive 
Assoc. It is a presentation of basic advan- 
tages of a Multiple-V-Belt Drive.* 


An attractive brochure, describing the 
diverse operations employed in fabricating 
tubular parts of seamless copper, brass and 
aluminum, has been released by the Wol- 
verine Tube Div. of Calumet and Hecla 
Consolidated Copper Co. It is well illus- 
trated and has many charts and tables 
which should prove useful to anyone work- 
ing with copper tubing.* . 


Handy & Harman has issued a’ new 
bulletin, 11-A, on the subject of Brazing 
Carbide Tool Tips with Easy-Flio No. 3.* 


The Thriftmaster Products Div. of Zim- 
mer-Thomson Corp. has issued a 16-page 
brochure describing its design of improved 
Multiple Spindle Drillheads. A variety of 
drillheads is shown along with cutaway 
views of both drillheads and their acces- 
sory equipment.* 


Diamond Tool Co. has issued Catalog Sheet 
No. 4, an illustrated listing of sizes and 
styles of Diamond tools for production, in 
common, medium and select qualities. In 
the designation of tool diameters, first frac- 
tions give diameter of shank illustrated; the 
dash following indicates a change in 
diameter dimensions; the last fraction given 
after the dash sign is the diameter of the 
head. The length of the shaft and the length 
of the head are not given but are propor- 
tioned according to Re-Set-Able require- 
ments.* 


* Obtaira@ble by subscribers within the United States 
through EWitorial Dept. AUTOMOTIVE and AVIATION 
INDUSTRIES. making requests for any of these 
publications, be sure to give date of the issue in which 
the announcement appeared, your name and address, 
company connection and title. 




































crete docks and runways.) 


Write for particulars. 





WRITE FOR FREE 24 PAGE BOOK 


TELLING HOW TO REDUCE DEGREASING TIME AND COSTS 
With BLAKESLEE SOLVENT VAPOR DEGREASERS! 





New York 





as. BLAKESLEE « 60. 


Main Office and Plant: Cicero Station, wr i 








oronto, Ontar 


























UNIT CRANE * SHOVEL Coif miuwauxet 14 wisconsin 











94 





FURNACES 


Gas Fired, Oil Fired or Electric 
For any Product, Process or Production 
Send your inquiries direct to 
The Electric Furnace Co. 

Salem, Ohio 
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cid Save* and Save°> and Save’. 


“COMBINATION 
"STARTERS 


--and Save Your Motors, Too 


ith G-E combination starters, you’re sure that the 
motor-circuit switch or breaker has the proper rating 
and interrupting capacity for the magnetic starter 
ith which it is used. The fuses or breaker are co- 
Mordinated with the thermal overload relays to give 
omplete motor protection under short-circuit or 
overload conditions. 


It’s the simple, logical way to get control and pro- 
ection for your motors—in one compact, easy-to- 
insta!l unit. Why buy two devices, when this one will 
do the job? 


NAME YOUR HAZARD 


G-E combinations come in enclosures to meet any 
Operating condition: dust-tight, watertight, oil-im- 
mersed, general-purpose, or for hazardous locations. 
Avatiable for motors from 1 to 1000 horsepower. 


NERAL {4 ELECTRIC 


Next time you order motor control, save seven ways 
by specifying General Electric combination starters. 


General Electric Company, Schenectady, N. Y. 


Every week 192,000 G-E employees purchase more 
than a million dollars’ worth of War Bonds. 


General Electric Company, Section Q676—129 
Schenectady, N. Y. 


Please send me the bulletins checked below: 


GEA-3715 — Combination 
watertight, and dust-tight 
GEA-3660-—2300-volt combination starters 


GEA-3804—Combination starters for hazardous loca- 
tions 


GEA-3541—Oil-immersed starters 


starters: general-purpose; 


ee eee eee Oe Te ee ee ee” TN | arene ts 





Obituary 


Lloyd Raymond Smith, 61, chairman 
of the board of the A. O. Smith Ccrp, 
died suddenly at his home in Milwav. 
kee, Wis., Dec. 23, after suffering a 
heart attack during the night. 

Charles H. Calloway, assistant gen. 
eral parts and service manager of the 
Cadillac Motor Car Div. of Genera 
Motors, died suddenly Dec. 2. He was 
33 years old. 


He joined the Cadillac service de. 


Yor PRECISION MEASUREMENTS of ea partment in 1931 following his gradus- 


tion from General Motors Institute. In 


SS 1935 he became assistant service engi- 
INTERNAL DIAMETERS tte neer, later advancing to the post of 


EXTERNAL DIAMETERS at : service engineer. When Cadillac en- 

TAPER AND STRAIGHTNESS ‘ tered war production, he supervised 
: field service and trainin rogra 

SLOTS AND THICKNESS aS A agyeoiny 


; covering Army combat vehicles, and in 
CONCENTRICITY AND ALIGNMENT HIE! May of 1943 was appointed assistant 


general parts and ‘service manager in 


All METRICATOR gages are custom- AS charge of the Cadillac war products 


. F iat service department. 
built—engineered to meet your specific needs, : Sihnciees @ Wale bees wcities th 
aqourin oe of greater adaptability and guar- i the last seven years at Louisville, ky, 
antesing precision sacouracy. for Chevrolet Div. of General Motors 
METRICATOR gages eliminate human element Corp., died Dec. 7 at the age of 52. He 
variations and maintain their high degree of accu- had been associated with Chevrolet 


: é ; s rt since 1929 when he joined a retail firm 
racy for a longer period of time in spite of wear. in Tampa, Fla., as sales manager. Dur 


7 ing the next 15 years, he advanced 
SEE THE METRICATOR IN OPERATION : ge , through the sales organization, being 


IN YOUR OWN PLANT. . . SOLVING made zone manager in Louisville in 
YOUR TOUGHEST GAGING PROBLEM. March, 1937. 


Charles H. McPherson, 76, veteran 
of 52 years in the bicycle, automotive 
and aviation business with the Eclipse 
Machine Division of Bendix Aviation 
Corporation, died Dec. 5 at Elmira, N. 
Y. Mr. McPherson joined Eclipse, then 
known as the Eclipse Bicycle Con- 
pany, on October 25, 1892, as a ma- 
chinist. A few years later, Mr. Mc- 
Pherson was made chief inspector, 
retaining this post during a decade 
which saw the company discontinue the 
Wrile “Joday fer Wlustrated Literature manufacture of bicycles in favor of the 

Bell Hub bicycle brake, and that in 
turn for the Morrow coaster brake. In 


- ] iF b t - 1909, Mr. McPherson became factory 

e I i C | | 0 I a 0 I | e S | | Inc . superintendent and then factory man- 
ager. In 1929 he was appointed pur- 

ANN ARBOR, MICHIGAN chasing agent, a position he held until 


1940 when he became office manager. 






































HARDNESS TESTING WANTED FOR INDIA! 


The STANDARD SCLEROSCOPE (Now 


Plan now for your share in the rich Indian market. A 
highly Improved) for more than twenty well-known Indian firm, established for a quarter of a 


years has made good and is still used for century, is prepared to work as sole agents in India for 
doing the world’s hard work in testing. reputable manufacturers of automotive parts, radio equip- 


In general use for specifications ur- ment and machinery, etc. Address inquiries to our 
poses. Simple, Sturdy, Comparatively a 
Enszpanave,, fetzated, Dulas fee MAX VAN PELS 
TIVE HARDNESS MEASUREM ENT, MU. 2-0329 441 Lexington Avenue, New York 17, N. Y. 
under Static Pressure, the MONOTRON — 
is the only manahine nowt gvamelse, eer 
ative up to over mon nell. 
Avoids errors due, to pring, in test a ag 
pieces. Takes r ngs wit e on, = 
avoiding reversal lash errors. No setting Electronic Balancer | 
o zero. Operates a' ghest Speed. Has The Merrill Electronic Balancer bal f — 
solved many old laboratory and vo = rear wheels, kinetically and Ghemekecite, cle 
problems. We also make the gg out removing them from the truck, aircraft or 
for eee the tong 4 of rubber. automobile. Faster, more accurate, easier to oper- 
Comprehensive bulletins free. [ we. Detects bent axle shafts, bad bearings and 
THE SHORE INSTRUMENT & MFG. CO other worn parts. Today we are in war work. 

fe ad Write for test data, t- i i 
Pratap ata i tiie Uae Gute ee ata, post-war deliveries, prices. 


: i 
Agents in all Foreign Countries MERRILL ENGINEERING LABORATORIES beovesS° Con, 


Denver 3. Cojo 
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PLASTIC injection 
molded. Injection 
up to 18 oz. each. 
industrial applica 
tion. 


Dur- 
inced 
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YE 
PLASTIC MOLDING 

METAL STAMPING: 
PLASTIC.c METAL - 


This unique three-way service, backed by years of 1 
experience, gives you the finest in Metal Fabricating and . 
Plastic Molding. Our alert, experienced engineering and 
designing staff are abreast of today’s rapid changes in ' 
material and production methods. 





OE RT SE OE 





























pur- 

until METAL stampings ‘ Our PLASTIC DIVISION furnished custom molding 
oni E14 in all thermoplastics from a fraction of an ounce up to 
ais = a0”. 18 ounces per shot. Our METAL DIVISION fabricates in 


all heavy and new light metals. Drawing, Coining, Stamp- 
ing, Welding. Rolling, Forming. 


ETAL SPECIALTY CO | 


PLASTIC MOLDING 
METAL STAMPING 
ESTE AVE. - CINCINNATI 32 - OHIO 


BRANCH PLANT — SOUTH L ST., RICHMOND, IND. is 
SALES OFFICE—W. GRAND BLVD., DETROIT, MICH, i 





eT 
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Friction Sawing 


THE TANNEWITZ WORKS 


Write for 
Your Copy 


—nnewies SPEED 
BAND SAWS 


Trimming formed parts .. . Cutting 
Sheet Steel, l-inch Armor Plate, 
Plastics or what have you... 


“The process is to some so spectacular that they refuse 
to believe their own eyes” — so writes the chief tool 
research engineer for one of the largest aircraft corpo- 
rations. Previous cutting costs are radically reduced. 
difficult and slow cutting of certain materials made 
swift, easy and safe. By all means write for your 
copy of ‘“‘FRICTION SAWING” by Arthur A. 
Schwartz, Chief Tool Research Engineer, Bell Aircraft 
Corporation which will soon be off the press. It’s free. 


GRAND RAPIDS 
4, MICHIGAN 





SAE Analyzes 


Cargo Lines 
(Continued from page 21) 


any required path, as direction changes 
may be made in both the horizontal and 
vertical planes. The radius of tura 
horizontally would depend on the wheel 
base of the truck, while the vertice] 
slope would be that at which the truck 
could be tipped without the loads slic- 
ing. 

The second method is that known 
generally as the electric dispatch sys- 
tem, a Monorail system with necessary 
switches, spur lines and sidings on 
which an electrically operated power 
unit operates, towing one or more car- 
riers suspended from trolleys which 
also operate on the Monorail. As is 
the case with the Monoveyor, this sys- 
tem is not experimental, but has proved 
its practicability in warehouse instal- 
lations and in plants where material is 
to be dispatched from one of several 
points to other points. The cost of the 
electric dispatch system would be con- 
siderably more than that of the Mono- 
veyor, but it possesses the advantage 
of higher speed, automatic switching 
and of the carriers operating on an 
overhead track. 

The third feasible tyne is termed the 
Monoveyor pusher line. It consists of 
a Monoveyor teamed up with a Mono- 
rail. Carriers are suspended from trol- 
leys which operate on the Monorail 
track and the carriers have arms ex- 
tending horizontally which are engaged 
by pusher dogs attached at suitable 
intervals to the Monoveyor trolleys and 
extending downward. This engage- 
ment and the movement of the Mono- 
veyor chain propel the carriers along 
the Monorail. 

The Monorail may continue parallel 
to the Monoveyor in the position where 
engagement is maintained, or it may 
be offset at certain points to disengage 
the contact between the pusher arm 
and dogs. Here, naturaily, the motion 
of the rack stops and it may be loaded 
or unloaded, then manually pushed back 
into contact with the dog. 


(Turn to page 102, please) 











Process. 


sign Engineers, 
Sheet Writers Manufacturing Operations. 
Tool and Gage Designers, Tool and Gage 
Draftsmen. 
Gage Analysts. 


Aeronautical Industrial Mfg. experience essential. 


CURTISS WRIGHT CORP. 


CLIFTON & CALDWELL, N. J. 
Apply Personnel Office—143 Getty Ave., Clifton, N. J. 


ENGINEERS 


Tool and Gage Engineers, Manufacturing 








a. 


SAFETY FEEDERS 
AND PICKERS 


Write for Bulletins 


Production Methods, also De- 
Seniors and Juniors. 


F. J. LITTELL MACHINE CO. 


REELS 
FEEDS 
STRAIGHT- 
ENERS 


4155 Ravenswood Ave. 
CHICAGO 13, ILL. 





Plant 





Layout Draftsmen. 





PROPELLER DIVISION 











FRANCIS AND CAPPELLE 


Consulting Engineers 


We offer engineering service on MECHANICAL DESIGN 
PRODUCT DESIGN e DEVELOPMENT OF PRODUCTS 
PRODUCTION PROCESS MACHINERY 


1616 TRANSPORTATION BUILDING 
CHICAGO §, ILLINOIS e 


Phese: Herrisen 7747 
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Fowered by - eG 

the Wright Cyclone 18 = 
Eagine, the Boeing B-29 Superfortress 
carries the greatest load— faster— farther— 
higher than any other airplane in existence. 


NEW 
STANDARDS 


for 


-SRONZE BUSHINGS f BEARINGS St PRECISION BRONZE BARS" BUSHINGS PRA AIM AAL AALS A AM AT dl aS 

























There are 49 Bunting Cast Bronze Bearings in the 2200 h. p. 
Wright Aeronautical Corporation Cyclone 18 Engine. 


@ With new equipment, exacting new opera- 
tions and further metallurgical refinements 
Bunting is producing, in volume, bearings 
with physical characteristics, accuracy and 
finish heretofore attainable only in the 
laboratory. 

Such bearings and production processes, 
developed to serve aircraft and aircraft en- 
gine manufacturers, are equally available to 
all manufacturers requiring aircraft precision 
oy and finish. The Bunting Brass & Bronze 

Company, Toledo 9, Ohio. Warehouses in 
principal cities. 


Buntin 


BEARINGS * PRECISION BRONZE BARS 
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Planning for Peacetime Industry NOW... 
and Maintaining War Production /00 °7o 


Aircraft Mechanics, Inc., while maintaining full manufacturing sched- 
ules in war production, has planned a two-point post war program: (A) 
We will continue to offer design, engineering, and maufacturing facilities 
and skill] as sub-contractors in the aviation, automotive, oil refinery and 
equipment, and other industrial fields. (B) We will manufacture several 
items of our own design for general distribution. 

We presently are serving more than 50 major aircraft manufacturers, 
as well as leading concerns in other metal working fields, in the produc- 
tion of high tensile steel forgings and welded tubular assemblies. An in- 
quiry, today, will bring you immediate details of our ability to serve 
you, too. 


HELP SPEED VICTORY « « « BUY AN EXTRA WAR BOND 


=SaSeaoRa 
* AIRCRAFT MECHANICS ~ 


COLORADO SPRINGS, COLORADO 


eeccsersccsssesevesere 
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The layout of this system would be 
mueh the same as described for the 
electric dispatch system, but includes 
the Monoveyor. There would be a 
double loop line with the Monorail !oop 
on the outside of the Monoveyor and 
with the switches in the Monorail track 
loading to stub lines, sidings or off. 
sets. 

The fourth scheme is almost identical 
with the electric dispatch system except 
that the cargo would be carried op 
cars operating on floor level trackzge, 
A power towing unit would be used 
in hauling the cargo cars and with a 
station selector device, automatically 
operated switches, sidings on which the 
loading and unloading would be done, 
and with electric safeguards to prevent 
the cars running into open switche 
or colliding when coming from switch 
lines onto the main line. 

This system has an advantage over 
the suspended system because there 
will be no overhead track or supports, 
the cars will be more stable than the 
suspended carriers and can be built 
to carry heavier and larger loads. 


Cargo Plane Design from the 
Operator’s Standpoint 


By H. E. Hoben, Chief Aircraft Planning 

Engineer, American Airlines, Inc. 
Fi conomic analysis has become in 

creasingly popular among transport 
operators, and within recent years has 
been adopted by aircraft manufactur 
ers as a useful tool for evaluating pre 
liminary designs. Nearly all such eco- 
nomic studies, however, have considered 
only the so-called direct operating costs 
—pilots’ pay, insurance, and expenses; 
fuel, oil, and taxes; airplane insurance; 
airframe and power plant direct main- 
tenance; and airframe and power plant 
depreciation. Estimates of these direct 
operating costs, although of great assis 
tance in evaluating details of airplane 
design, are by no means sufficiently 
complete to reassure the operator that 
the airplane under consideration is the 
best for his immediate needs on a pat: 
ticular route system. Nor can such 
estimates, by the inclusion of an ar 
bitrary “overhead factor,” give a worth. 
while forecast of potential rates. Direc 
operating cost in 1943 for the DC 

(Turn to page 104. please) 








Now... 
A Heavy-duty 


| Heavy. medium and light stanap-" 


Bench-type Engraving \ ings in any quantity. A steady flow \wow 


and Marking Machine... 
The PANTO Model UE-3 


Y 
QUALITY 


of production—when you want it. YA 
bet y STAMPED METAL CO. QUALITY 


et, Worcester, Mass. STAMPINGS 











@ HEAVIER CUTTING SPINDLE @ MORE PANTOGRAPH REDUCTIONS | 
@ FOUR SPINDLE SPEEDS @ FORMING GUIDE ATTACHMENT 


Plus the exclusive Panto feature . . . Interchangeable 
heads for engraving, electrical marking, and acid etching. 
>» Write for new Catalog 


H. P. PREIS ENGRAVING MACHINE COMPANY 
157C Summit Street Newark, New Jersey 


"TITITIELAYY VAM aT: H 
& 


— 


Tantalum-Tungsten 


CARBIDE Tools, Blanks and Dies. 
TANTUNG Cast Alloy Cutting Tools 


4504 


NORTH CHICAGO =: ILLINOIS 
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~ é y —“ a QO... staff of engineers and research men is con- 


ctur ; Fa 7? stantly engaged in developing new Felt treatments, im- 
pre : : : . . e . . 

eco proved processing, cutting and fabrication techniques — 
lered 
costs oe 
ases; a less uses. 

nce; Exact replica of giant cording machine. 2 ‘ 

nain- Some of these laboratory projects take days. Others— 


ra ele Ngee =i such as preparation of Data Sheets giving detailed in- 





and new applications for this material of almost limit- 


- § | formation on various kinds of Felts and Felt applications 
plane 3s ' td | 


entlin i : ti q —require weeks or months of sustained effort. 


. the wee oe ee ALL Felt users and potential users of this engineered 


oe : material are invited to take full advantage of the services 
suc : 


1 at : of American Felt Engineering and Research. We suggest 


h. . A hae 
nd that you let us check your Felt specifications and set up 


DC Standard Samples for you. 


Write for Chart “HOW FELT IS MADE” 


“1 Fulling machine, small in scale, but exact in e 


TRADE MARK 





General Offices: GLENVILLE, CONN. 
New York; Boston; Chicago; Detroit; Philadelphia; Cleveland; St. Louis’ 
Los Angeles; Seattle; San Francisco; Dallas 


PRODUCERS OF FINEST QUALITY PARTS FOR OIL . RETAINER6, 
WICKS, GREASE RETAINERS, DUST EXCLUDERS, GASKETS, PACKING, 
VIBRATION ISOLATION, INSULATION AND SOUND ABSORPTION FELTS 


January 1, 1945 When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTRIES 103 





WE ARE NOW ACCEPTING ORDERS 
FOR MACHINE SHOP WORK ON POST-WAR LINES 


X-Day plus One! Are you going to start then to figure what 
tools and parts you’re going to need for civilian productions? 
Or, can you order now what you know you’re going to need? We 
can begin to manufacture for you the minute materials are 
released, and you'll be weeks, maybe months along toward your 
reconversion goal. 


However far your post-war planning has 
progressed, send us prints and discuss 
your requirements NOW! 


Our New “List of Equipment” Book 
Will Tell You What We Can Do... 


All of our machine-shop equipment listed 
for quick reference, and illustrations 
of many of our precision tools and 
parts. 
& room capacity 
y¥ available now 


for additional 
. wor work. 


This book is FREE 
to interested 
executives. Write 
for yours—today! 












































fleet of a large domestic airline was 
only 38 per cent of the total operating 
cost. -This proportion will be -altered 
when any important phase of opera. 
tion is changed. 





Cargo Airplane Accessories 


By Marvin J. Parks, Airplane Division, 
Curtiss-Wright Corp. 

Powe: plant accessories are not 

peculiar to cargo airplanes. The 
same ones are used on passenger trans- 
ports. The jet exhaust stacks can be 
used to even greater advantage on the 
cargo plane, since cabin noise is no 
concern. Carburetor deicing and pro- 
peller anti-icing will be substantially 
the same for dependability of all 
weather scheduling. There are two 
commonly accepted methods of surface 
de-icing, heat and boots. If the heat 






oT 











is employed, the auxiliary heating i 
plants now available and well advanced ‘ele 
during the war, have considerable § 
merit. The de-icer boot offers the same § * 
weight saving benefits—only to am Me 
greater degree—since they constitute 10,0¢ 
practically the entire weight of this Mm 15’) 
latter system. remc 
The amount of insulating and the show 
heating facilities can best be de- fuel 
termined by the operational charac- built 
teristics of the particular geographical of tr 





system and cargo handled. From the 
information now available, it indicates 
that an airplane the size of the Com- 
mando can adequately meet the re- 
quirements with 298 lb. of insulation 
and heaters with a combined total ca- 
pacity of 250,000 Btu. This will take 
care of the cabin, cockpit, and wind- 
shield de-icing. 

Suitable compartmentation and load- 
ing characteristics are possible with 
our present day airplanes. The best 
form of compartmentation is that de- 
signed by American Airlines. With 
minimum of effort the compartments 
can be made larger or smaller as sta- 
tion flow dictates. 

The distribution loading of cargo, 
as far as weight is concerned, should 
not present a CG problem, and as a 
matter of fact of interest, the cargo 
airplane can be loaded with practically 
no regard to location of weight. A 
newly proved device called the 
(Turn to page 108, please) 






































AUTOMATIC: CHUCKING EQUIPMENT 


POTTER & JOHNSTON MACHINE C9, 


PAWTUCKET, RHODE ISLAND 
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.. for over 40 years 
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vO Fiuid Heat’s New Trailer Heater 
uce (Model SAH-15) 

vat Designed to put real profits into freezable- 
ng cargo hauling, this new trailer heater con- 


= trols temperatures of trailer bodies to within 
me a few degrees. Output is adjustable from a 

‘ high of 15,000 BTU per hour to a low of 
ite 10,000 BTU per hour. Dimensions are only 


nis WE 15'i6 x 1056 x 754 inches. Controls can be 
remote or mounted on heater jacket as 


he shown. Heaters can draw from the vehicle’s 
Je- fuel supply tank or have convenient tank 
Ac- built on as shown. This permits uncoupling 
. of trailer without fussing with fuel lines. 
he 

tes 

m- 

re- 

on 

2a- 




















Fluid Heat’s Model SAH-20 
This all-around heater has a maximum output 
of 20,000 BTU per hour, yet weighs but 21 
pounds, measures 7% x 10% x 12 inches. 
Pump enclosed in the unit draws fuel direct 


_ from the vehicle’s fuel tank. Model SAH-40, 
Je- identical in design, delivers 40,000 BTU per 
ith hour. Weighing but 40 pounds, it measures 
its 13 x 10% x 19 inches. (s 


70, 


ild 


20 
lly Fluid Heat’s Model SAV-25-110 
This model illustrates the flexibility of Fluid 
Heat’s heat engineering know-how. Designed 
by request for use in trailers housing mobile 
laboratories, it operates on 110 A. C. and 
delivers up to 25,000 BTU per hour. Fuel is 
drawn directly from the tank of the vehicle. 
Dimensions are 17154 x 1014 x 12% inches. 


she 
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“Springilizer” allows for greater travel, 
extending the stability range far be. 
yond that possible heretofore. The 
Springilizer is simple and is automazic, 
It employs the up-spring action of one 
of the elevator tabs, which, in effect 
gives a down-spring action to the ele- 
vator resulting in stabilizing effect in 
the aft CG ranges. It is automatically 
AD adjusted to speed by air pressure on 
ST TH RE the tab, and when the trim tab is 
ING os actuated, the travel stops of the 
R Springilizer are also changed result- 
TIONS WH - ing in an automatically controlled 
CONNEC range. 

D Eventually simple spring gages 
UDS ARE i} can be expected that will automatically 
EVER SI give us both the CG and the airplane’s 
in alu- gross weight: This reading will be 
Il desirable in transmitted to a single instrument that 
ally hen the stevedors or pilot crew can check 
tt metals orw at —- 2 not ae at this 
e time, and, of course, neither is it ready 

e desired.) for the market. 


(Especi 
minum and so 


sealed threads oF 


Requirements of the Feeder Line 
Airplane 
By Herb Rawdon, Assistant Chief Engineer, 
Most engineers have considered the A.N. thread form as unchangeable—desir- Beech Aircraft Corp. 
ing, yet hesitating to demand much needed improvements in its construction. NE of the 
e A.N.D. thread connections can be fluid tight—ideal for cylinder head and in the design of an airplane for 
manifold application. © Concentricity and squareness is maintained to reamed feeder line service is to obtain the 
hole accuracy, with no fretting or loosening—use in connecting rods in place of abilit tees off 2 field of 
bolts would save many ounces weight. © A.N.D. thread due to shallow depth vs a y to take o oe 6 
is considerably stronger than A.N. fine commonly used at nut. @ Danger of stricted dimensions. Every effort 
galling at assembly reduced. A lower overall cost of production, inspection should be made in the design of the 
and assembly with saving in service, salvage and replacement. ® No selective airplane to operate from 2500 ft, run- 
assembly. © Metal is ironed and flowed outward as against two ‘opposite ways. 
directions in A.N. practice. ©@ Fatigue life increased over 100%. © Most Low wing loadings and special high 
standard A.N. tools used in peso and minor changes only where required. lift devices will probably be necessary 
Point of accuracy required at root only, insuring dependable strength. © Your . . poe 
study of the figures will confirm these claims and bring others to mind. Note off ye ne — the “O ar 
the very slight change made in A.N. form. © For specific details concerning Se eristics that — 
your own requirements write us. It appears that wing loadings of from 
23 to 25 psf will be practical values. 
VERSUS A. N. A low power loading while benefiting 
NORMAL A.N. takeoff is economically a disadvantage 
PRESSURE : ee gg , 
poems. merap DAIL otherwise and it is likely that airplanes 
80% E 


important objectives 


LY 


E 
L 
T 
A 


THREAD for feeder line service will have power 

PRESSURE 4 loadings of the order of 11.5 to 13 lb. 
PRESSURE vow hp at takeoff. 

Wheel brakes, while ordinarily con- 

sidered of minor importance, are going 

A.N. PITCH LINE to be of primary importance with the 


DARDELET THREADLOCK CORPORATION sovele eouneatien Ser sieteinted Seay 


ings and frequent stops. Some atten- 
2832 East Grand Bivd. Room 303 Detroit 11, Michigan tion will be necessary toward the de- 


sign of wheel brake equipment requir- 
(Turn to page 110, please) 














A NON-DRYING High Spotting Blue Paste 


Saves Time and Labor 
Aa it does not dry out, it remains in condition 
on work indefinitely, saves the 
seraper’s time. Intensely blue paste 
can be spread thin; transfers clearly. . 
50¢ 4 oe. mF. or a ada DYKEM 
your dealer. er from 3 C2 


The DYKEM CO., 2301 LN. 11th St#., St. Louis, Mo. 


Where 

Secure 
é vt Seals Are — VICTOR 
ANY SHAPE e ANY MATERIAL e COMPLETE FACILITIES , | GASKETS 


Write for Free Forging Data Folder. Helpful, Informative ——— = oe OIL SEALS 
7 Zan os 
JH. WILLIAMS & CO., “The Drop-Forging People’ BUFFALO,N.Y. a fi = GREASE RETAINERS 
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complele WATER PUMP Seve 
FOR YOUR NEW PRODUCT.... 
FOR IMPROVING PRESENT MODELS 


ant WARK OF MER, 


putomatte 
SHAFT SEALS 


for All Requirements 


AUTOMOTIVE 
and STATIONARY 


Schwitzer-Cummins will produce a FinE SEAL—a Fine IMPELLER 
-——or a COMPLETE Pump for you and all at a decided advantage 
in the performance of your product. * 


We have been specialists in the design and building of water 
pumps since the pioneering days of the automotive industry, and 
have actively participated in every era of the industry’s develop- 
ment. We are the originators of the Automatic Shaft Seal and have 
developed it to its present stage of perfection. This long experience 
is yours for the asking. We invite your inquiries in the belief that 
we can not only be of assistance to you in your engineering prob- 
lems, but can save aap money as well. 


J ae 
— - ae 


You may want more water. You may have to reduce the space 
occupied by the pump. You may have a persistent leakage, or a 
dozen other troubles. Let us tackle the job. We will not take it as 
a matter of simply selling you merchandise, but as an obligation 
to obtain for you a highly efficient performance at a minimum of 
cost. We know so well the close relationship there must be be- 
tween the seal, the impeller, and the pump itself if there is to be 
complete satisfaction. 


You want either advan- 
tages in performance or 


price. We have both. 


Send Today tor our NEW CATALOG... 


THE STORY OF 
AUTOMATIC SHAFT SEALS 


SCHWITZER-CUMMINS DEVELOPMENT 


ant MARK OF MER, 


SCHWITZER-CUMMINS COMPANY 


INDIANAPOLIS, INDIANA, U.S.A. 















































«ea Mame to remember when you think 
of BETTER lathes 


A lathe is judged by the 
kind of job it does, and by 
nothing else. That one fact 
explains why Logan Lathes 
have made such headway. 
The men in the shops, and 
the executives as well, like 
the kind of job that Logan 
Lathes do. Here are four 
reasons why: 














@ Advanced engineering in the spindle 








mounting, in the countershaft, in the 








back gear arrangement, in the bed con- 





struction, and in many other points. 





@ More exacting standards and closer 
tolerances are maintained in building 











Logan Lathes. 





@ Logan Lathes are built in a new, mod- 








ern factory, equipped with the best 





machinery and tooling obtainable. 








@ A management policy, stressing qual- 








ity of production rather than volume 











that has produced a personnel of loyal 








workers. 


































Further messages in this series will give you more reasons why it will pay 
to see your Logan dealer or get the Logan cotalog before you buy a lathe. 




















LOGAN ENGINEERING CO. 


CHICAGO 3O@, ItlLin o:t$ 
A6é 
a name to remember when you think of BETTER lathes 
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ing less maintenance and greater use- 
ful service life. 

The time required for refueling and 
functionally checking the airplane 
prior to takeoff must also be reduced 
from present practice. From the ser- 
vice standpoint, improvement will be 
needed on the length of time required 
for engine change-over. The fuel tanks 
will be located by practical necessity 
in the wings. This presents probleris 
in re-fueling because of the height of 
these tanks from the ground. 

For the very short stops that are 
planned for feeder line operation, it 
would be desirable to stop the propeller 
and leave the engine running. To ac- 
complish this, some form of declutch- 
ing device would be required. 


Carboloy Opens Branch 
Office in Milwaukee 


Carboloy Company, Inc., Detroit, 
Mich., has established a branch office 
at 743 N. 4th Street, Milwaukee, Wis. 
Frank J. Staroba, who has represented 
the Carboloy Company in Wisconsin 
since 1940 and A. F. Schlumpf, a car- 
bide specialist trained at the Detroit 
factory in the design, application and 
maintenance of carbide tipped tools, 
will make their headquarters at the 
new offices. 


Advertising Notes 


Trade Development Corp., a new ad- 
vertising agency, has opened offices in 
Detroit. One of its principal accounts 
is Graham-Paige Motors Corp., for 
which it will handle the advertising of 
automobiles, farm tractors, and other 
agricultural equipment. Officers of the 
agency are Jay C. Williams, president; 
Morris F. Swaney, executive vice- 
president, and George F. Drake, sec- 
retary-treasurer. 

Paul R. Riess, veteran automotive 
parts, service and sales engineer, has 
joined the staff of Florez, Phillips and 
Clark, Detroit advertising and mer- 
chandising agency. 

Riess, having a background of more 
than 20 years in automotive parts, ser- 
vice and sales engineering work, has 
been assigned to FPC to handle auto- 
motive, accounts. requiring... specialized 
technical knowledge. 

















TOOLS—DIES—JIGS—FIXTURES 
PRODUCTION JOB WORK—STAMPINGS 





We are equipped to render complete 
service from design to production. 


ROCKFORD DIE & TOOL WORKS, INC. 
1816 Seventeenth Ave. 





Rockford, Illinois sr 





ALUMINUM 
TANKS 





DETREX CORPORATION 


13001 Hillview Ave. - 


j 
SOLVENT DEGREASING; 
and ALKALI CLEANING; 


All Types of Metal Cleaning Equipment 
and Cleaning Chemicals @ Processing Machines 


Fe RTE + Ce ed 


Detroit 27, Michigan 
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MECHANIC: 
FOREMAN: 


Well . . . perhaps Joe is a little too enthusiastic, but 
you'll be enthusiastic yourself the moment you switch 
to Titeflex all-metal flexible fuel lines for trucks and 
busses. Don’t make the mistake of comparing Titeflex 
with other types of flexible lines. Titeflex is all-metal 
and as an extra precaution 4 thicknesses of metal are 
provided at the point of greatest wear. The protective 
metal cover is braided right onto the tubing itself. All 
the common causes of fuel line failure . . . vibration, 
corrosion, abrasion, high temperatures and the chem- 


ieal action of oil and gasoline . . . have been engi- 





“These fuel lines sure can take it, Joe!”’ 


“That’s right...Titeflex will outlast the engine!” 


neered out of Titeflex flexible fuel lines. The long, 
trouble-free life of Titeflex lines makes them the most 


economical fuel lines you can use. 


Always associate the name Titeflex with the finest 
in flexible fuel lines. From their inception on the 
drawing boards of Titeflex engineers to their delivery 
to you, no effort has been spared to make Titeflex lines 
deliver superior performance in trucks, busses, and 
other heavy duty engines. 


TITEFLEX, INC., 507 Frelinghuysen Ave., Newark 5,N.J. 
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Where a “Quick Change” is needed 


In production welding, which means working on top, bottom and on 
all sides of the weldment, a “Quick Change’’ of position is necessary 
for Greater time saving, greater efficiency, greater safety to men and 
materials, and with resulting LOWER COSTS. A C-F positioner will 
do all this at the press of a button, without crane help or handling 
crews—it will rotate a full 360° at variable speeds from 0 R.P.M. 
up. tilt to 135° beyond horizontal, and permits welding, down-hand, 
all sides, surfaces and angles in the one set-up with larger rods and 
fewer passes. All C-F positioners are pedestal mounted for maximum 
floor and work space—all are adjustable for height. 


Write for Bulletin WP-22 


CULLEN-FRIESTEDT CO. 


1322 South Kilbourn Avenue Chicago 23, ill. 











On the Job in Every ~~ 
Department " W# 


FLAT SPRINGS 


and Small Stampings, too 


COMPRESSION 
SPRINGS 


EXTENSION 


A well-rounded service to 
give spring action in all its 
forms—with design and 
research facilities—latest 
types of heat-treatment-—for 
durable, uniform springs. 


Spring Die 


SPRINGS ij Washers Springs 








United Specialties Plant 


(Continued from page 26) 


trolling the product both by size anj 
weight of material. 

Owing to the large variety of part 
flowing through the plant and the-ap. 
parent simplicity of detail operations, 
it would be quite difficult to visualiz 
the gamut of the tasks performed ip 
the various stages of preparation from 
the raw material to the final assembly, 
Accordingly, we have selected just on 
of the larger air cleaners in the line~ 
one of some 260 models—and have pro 
vided a high-spotting of individual op 
erations on each of the component part 
and sub-assembliess. The outline i 
the accompanying table gives a be 
ter impression of the number of part 
that enter into a single assembly. 

The word picture of this operatig 
is supplemented by a selected group of 
illustrations designed to provide a be 
ter perspective of many important co 
ners of the Chicago plant. In add 
tion, we show a few views typical of 
the activity in the Mitchell Div., i 
Philadelphia. 

In closing it is fitting to comment ¢ 
the postwar plans of this organization 
It is anticipated that the major prod 
uct of the Chicago unit will be—as i 
the past—an advanced line of oil bath 
air cleaners for all manner of aut 
motive engines for motor cars, tra 
tors, buses, motor trucks, marine @é 
gines, and industrial equipment. 

The Mitchell Division will resume it 
activity as a major producer of ign 
tion switches, direction signal switche 
autobody dovetails, and moldings an 
rolled shapes of every description. 

Both divisions are prepared for sud 
new and specialized items as may be rt 
quired by the industry in its postw 
expansion era. 


PERSONALS 


(Continued from page 86) 


engineering vice-president-secretary of 
tor Wheel Corp. 

Nash Motors Div. of Nash-Kelvinat 
Corp. has placed James A. Lee in charge 
all production and non-productive purc 
ing. He will be assisted by Frank 
Siver. Both will be located at the N 
plant in Kenosha, Wis. 

Tom O. Duggan has been elected pre 
dent of the Aviation Distributors & Man 
facturers Assoc. 

The appointment of E. Peerce Lake 
vice-president and general manager of th 
Warren City Mfg. Co. subsidiary of Graham 
Paige Corp., has been announced. 

The Gabriel Co., Cleveland, has announcé 
the appointment of William Keiber, fe 
merly with Hudson Motor Car Co., as sale 
engineer at the Gabriel Detroit office. 

William H. Weimer has been electe 
president of the Davis and Thompson C0 
Milwaukee. He has been associated wil 
the company since 1911. G. L. Otto, chié 
engineer for the past 12 years, succeed 
Mr. Weimer as vice-president. 

G. Richard Young has been appointe 
+ yeas of purchases for The Weatherhe: 
0. 

H. J. Brunnier, of San Francisco, 
elected president of the American Auto 
mobile Association at its 42nd Arnv 
Meeting. 

Leopold H. P. Klotz has been electe 
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BELL KINGCOBRAS 
“CANNON ON WINGS” start here 


THE 
Sale 
—- 
ENGINEER 


One stamping from this 5000-ton 
Lake Erie Hydraulic Press, one 
of several specially built for the 
Bell Aircraft Corporation, fabri- 
cates many of the smaller Alclad 
sections, which, when finally as- 
sembled, become integral parts of 
the deadly Kingcobra, “cannon 
on wings.” 


The aircraft industry knows that 
the “power of the press” has con- 
tributed greatly to today’s speedy 


yet economical aircraft production. 


Lake Erie engineers and crafts- 
men—having designed and built 
presses for eighty percent of Amer- 
ican aircraft manufacturers— are 
in an able position to apply their 
knowledge to your reconversion 
problems. Write us for informa- 
tion regarding standard hydraulic 
presses that can be adapted to your 
production methods—or special 
presses built to your specific re- 
quirements. 


LAKE ERIE ENGINEERING Corp. 
509 Kenmore Station, Buffalo 17, N. Y. 
Offices in Principal Cities 


DAKEERIE’ 


ENGINEERING CORP. 
BUFFALO. NY. US.A. 








The following bulletins will be sent 
on request: 144— Lake Erie Hydraulic 
presses column type; 244—Lake Erie 
Hydraulic Presses side housing type. 
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PROTECTS 


The tough, resilient, coiled rav’- 
hide faces of C/R Hammers and 
Mallets strike effective blows 










‘without battering or marring... 
protects finished surfaces, ma- 










chines delicate insulation and 
parts. Speed die-setting, assem- 
bly, no fatiguing re-coil. Reduce 
breakage and spoilage. Sizes 
and weights for every need. 
¢ /R Hammers have permanent malleable iron 
heads which take replaceable insert faces of 


mechanical rawhide. 






CHICAGL 30 MW. idle wi }P 5.5 


1310 ELSTON AVE. 








CHICAGO. men 





president of Luscombe Airplane Corp., suc- 
ceeding A. C. Hastings, Jr., who has retired. 
Clarence L. Riegel, who has been secretary 
and assistant treasurer, has been made 
secretary and treasurer. 

J. J. Buhler, for many years field en- 
gineer of the Plomb Tool Co. in the north- 
west, has béen made Northwestern Regional 
Director, with headquarters in Seattle. 
Howard Linn Edsall, until recently adver- 
tising manager of The Ajax Metal Co. and 
affiliates, has been appointed advertising 
and sales promotion manager, Tube and 
Equipment Dept., RCA Victor Div., RKadio 
Corp. of America. 

Harmon A. Harris, of the New York Traffic 
Dept. of Pan American-Grace Airways, has 
been appointed public relations and adver- 
tising manager for South America, and 
Richard W. Sylvester has been made traffic 
manager for the South America. Both will 
have headquarters in Lima, Peru. 

John M. Miller, Jr. has been made chief 
engineer at United Cinephone Corp., Tor- 
rington, Conn., where he will be in full 
charge of the corporation’s designing and 
developing work. 

K. B. Elliott, vice-president in charge 
of sales for Studebaker Corp., has an- 
nounced the addition of six district man- 
agers to the company’s sales staff. The 
men and their assignments are: E. W. 
Burkhard and E. N. McNabb, Chicago; 
N. E. Snyder, Buffalo; K. H. Jennings, Bos- 
ton; Oscar Lindem, St. Paul, and William 
B. Blake, Portland. 

The National Screw and Mfg. Co. has an- 
nounced the appointment of George F. 
Jenkins as Chicago District Sales Manager. 

Ralph Gunderson has been made sales 
manager of the Brake Div., Aircraft Ac- 
cessories Corp., with headquarters in 
Chicago. 

Bendix Products Div. of Bendix Aviation 
Corp. has transferred Clayton W. Butter- 
field to the division’s general sales staff as- 
signed to sales of Bendix products to the 
manufacturing industry. He will be suc- 
ceeded as service sales manager by T. A. 
Kreuser, formerly staff assistant to the gen- 
eral manager. 

Arthur Nutt, who guided development of 
the aircraft engine which powers the B-29 
superfortress, has joined the Packard Motor 
Car Co. as director of its aircraft .engineer- 
ing division under Col. J. G. Vincent, vice- 
president of Packard engineering. His office 
will be at the Toledo division where 
Packard’s new aircraft engine development 
project is located. 

Wickwire Spencer Steel Co. has an- 
nounced the appointment of R. L. Hoenstein 
as superintendent of the Mt. Wolf, Penna. 
plant of the company. 

At the annual meeting of the A.S.M. E., 
E. F. Riesing, chief automotive engineer, 
Firestone Industrial Products Co., was 
made national chairman for the year 1945, 
of the Rubber and Plastics Div. 

Libbey-Owens-Ford Glass Co., Plaskon 
Div., has announced the following person- 
nel changes. W. N. Shepard, formerly as- 
sistant general sales manager, has been 
named sales manager of Plaskon Glues and 
Industrial Resins. R. B. Harrison, formerly 
Central District Manager, has been made 
sales manager of Plaskon Molding Com- 
pounds. .Both men will have headquarters 
in Toledo. 


. The old system was over-burdened. Reserve 


‘ time completed two wells in time to prevent 





Buy More 
and More 


War Bonds 
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For Schenectady 


45,000,000 Gallons Daily 
From 9 Layne Units 


Late in 1942, Schenectady faced a water 
crisis. New war industries and increased pop- 
ulation demanded more and more water, 


was diminishing a million gallons daily. 


Layne was given a contract that covered 
wells, pumps, electrical equipment and other 
essential apparatus. Layne New York Com 
pany put full crews on the job and in record 


a crisis. Seven other wells and pumps were 
soon ready and in service, giving Schenec- 
tady 45,000,000 gallons of fine water daily— 
and ‘at a saving of $10,000 a year on oper 
ating cost. 


Though constructed at extraordinary 
speed, operation was perfect and efficiency 
up to the guarantee. No other firm in 
America,—or perhaps in the entire world 
could have matched Layne’s overall perform- 
ance. 

Layne Wells and Pumps are the world’s 
finest in quality, efficiency, design and long 
life. For late literature address, Layne & 
Bowler, Inc. General Offices, Memphis 8, 
Tenn. 


LAYNE PUMPS —suisiti ev- 


ery need for producing large 
quantities of water at low cost 





















from wells, streams, mines or W 

reservoirs. Send for literature. wh 

AFFILIATED COMPANIES: Layne-Arkansas Co.. lay 
Stuttgart, Ark. * Layne-Atlantic Co., Norfolk. 
a. * Layne-Central Co., Memphis, Tenn. * 

Layne-Northern .Co., Mishawaka, Ind. * Layne N. 
Louisiana Co.,° Lake Charles, La. * Louisians 

Well Co., Monroe. La. Layne-New York Co. \ 

New York City * Layne-Northwest Co., Mil sv 
waukee, Wis. * Layne-Ohio Co., Columbus. Ohi 

* Layne-Texas Co., Houston, Texas * Ww 
Western Co., Kansas City, Mo. * Layne by la 

Co. of Minnesota, Minneapolis, Minn. * Ini el; 

tional Water Supply Ltd., London, Ontario, Canacia ° 

in 

at 

Ts 

WELL WATER SYSTEMS§ ; 

VERTICAL TURBINE PUMPS® | 


